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The  Most  Compact  Dual  Bander  ^ 

at  the  Smallest  Price 
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\nally  there's  a  compact 
full  featured  25  watt  FM 
dual  bander  thaf  s  simple  in 
design  and  operation,  plus 
very  affordable... the 
IC-320QA. 

Dual  Bands.  ThelC-3200A 
covers  both  the  2-metef 
(140  OOCMSO.OOOMHzl  and 
70cm  |440.0OO-45O,OOOMHzJ 
bands.  7lTeiO3200Aalsofea- 
Hires  ftjlfy  programmable  off- 
sets in  5KHz  steps  for  MARS 
and  CAP  repeater  operation. 

25  Watts.   The  IC-3200A 
delivers  25  watts  of  output  on 
both  bands.  Or  the  tow  power 
can  be  adjusted  to  one  to  ten 
watts. 


Compact-  The  IC-3200A 
is  only  SV^^W  x  2'H  x  S'/rO. 

Simple  to  Operate.  With 
only  14  front  panel  controls, 
the  IC~3200A  is  by  far  the 
easiest  dual  bander  to  use. 

Memory  Lodcout.  For 

scanning  onfy  certain  memory 
channels,  I  COM  utilizes  a 

memory  skip  |M  SKIPJ  ftinction. 

10  Tunable  Memories.  To 

store  your  favorite  frequerKres, 

10  memories  are  provided. 

Each  memory  will  store  the 

receive  frequency,  transmit 

offset,  offset  direction  and  PL 

tone.   Each  memo^  can  be 

tuned  up  or  down  when 

i 

t 


selected,  yet  automaticaffy 
returns  to  the  original  fre^ 
quency  when  resefeaed.  AJI 
memories  are  backed  up  with 
a  lithium  battery. 

Scanning.   The  IC-3200A 
has  four  scanning  systems,,, 
memory  scan,  band  scan,  pro- 
gram scan  and  priority  scaa 

Other  Outstanding  Standard 
Features! 

•  New  LCD  display,  easy  to 
read  in  bright  sunlight 

•  Tone  encoder  (all  PL/    _ 
subaudible  tones  buift-inj 

•  IC--HMI4  mic  with  up/ 
down  scan  and  DTMF 


•  One  antenna  connei 
[Duplexer  already  installed  f 

•  Variable  tuning  increments 
5  and  ISKHz  (2-meters! 

5  and  25KH2  (70cm) 

•  Frequenq^  diaf  tack 

•  Dual  VFO's 

•  Mounting  bracket 

■a         1 1 1    I  iMi  1^^  ^^^^^M^B  m^^^^^^^  ^^^^^^^Mi  ^^^^^mr. 

Optional  Accessories.  Ar 

optionaf  IC-PS30  system 
power  supply,  voice  synthe- 
sizer and  IC-SPIO  speaker  are 
avarlable. 

See  the  IC-3200A  at  your 
tocal  ICOM  dealer  for  the  bes 
buy  on  a  full  featured  dual 
bander. 
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ICOM  ^        ca,  Inc,  2380-1  i6ch  Ave  NE,  Beflevue.  WA  98004  /  3331  Towerwood  Drive.  Suiie  307.  Daff^gM?<  7S23^ 

Ail  sutcd  specrfTutiam  «re  ipprDxim^te  and  subject  to  crunge  w^ihDut  nanct  or  pl^tlg^OfT.  All  ICQM  rjtdlos  tfgnmuintiy  «(c««<f  FCC  r«9Ml«^ons  imUnq  spurlmji  em^sloru,  32DOA3S: 
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Superior  Grade  General 
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LATESr  EDITION 


NOW!  RAPID  DELIVERIES 

FROM  OUR  OUTLETS 


£3[ICOM,|C-1271A 


1.2  GHz  Transceiver: 

The  First  Full -featured 

1240-1300  MHz  Transceiver 

AT  GREAT  LOW,  LOW  PRICES 


Fa  [ICOM  i 


HAND-HELD 

VHF/UHF 


COAST 


COAST 


2-METER  MOBILES 

IC-2eA  (25w)     1C-28H  (45w) 

SPECIAL  NEW  PRICE! 


ra  ICOM  IC-735 


The  Latest  in  ICOM's  Long 
Line  of  HP  Transceivers 


CALL  FOR  LOW,  LOW  PRICE 


To  Our  Customers 


yH  ICOM  IC-R7000 
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25  MHz-1300  MHz 

IN  STOCK  FOR 
IMMEDIATE  DELIVERY 
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BURLIKGAME.  CA  94010 

999  Howard  Ave 
(415)  342-5757 
George,  Mgr  WB605V 
Smi3e^  scHJth  gn  101  from  SfO 

OAKLAND,  CA  §460S 

2Z10Livin.QSlonSt. 
(415)  534-5757 
Joe.  Mgr .  KSOS 
tTNSth  Ave/ J7S- 16th  Av« 
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CALL  TOLL  FREE  (800)  854-6046 

Tan  free  inirludf ng  Hawaii.  Phone  Hrs:  7:00  am  to  S:3G  p.m.  Pacilic  Time.  California.  Arizona  and  Georgia  customers  call  or  visit  nearest  store, 
California.  Arizona  and  Georgia  residents  please  add  sales  tax.  Prices,  specilicat^ons.  descripiians  subjecl  lo  change  wittwul  notice. 
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THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE  PATCH 

•  One  year  warranty. 

•  A  patch  should  work  with  any 
radio.  AM,  FM,  ACSB,  relay 
switched  or  synthesized. 

•  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio. 

•  Your  patch  should  sound  just 
like  your  home  phone, 

•  There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  Important  syliables.  The 
best  phone  patches  do  not  use 
the  cheap  sampling  method. 
(Did  you  know  that  the  competi- 
tion uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial model?) 

•A  patch  should  disconnect 
automatically  it  the  number 
dialed  is  busy. 

•  A  patch  should  be  f lexibte.  You 
should  be  able  to  use  ft 
simplex,  repeater  aided  simplex, 
or  semi-duplex. 

•  A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency  S 

•  A  patch  should  not  become  er- 
ratic when  the  mobile  Is  noisy. 

•  You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

•  You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT. 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface, 

•  You  should  be  able  to  connect 
a  patch  to  three  points  Inside 
your  radio  (VOL  high  side,  PIT, 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL  and  SQ,  set- 
tings do  not  affect  the  patch. 

•  A  patch  should  have  MOV 
lightning  protectors. 

•Your  patch  should  be  made  in 
the  USA  where  consultation 
and  factory  service  are  immed- 
ately  available.  (Beware  of  an 
inferior  offshore  copy  of  our 
former  PRIVATE  PATCH  IL) 

ONLY 

PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 


PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 


The  telephone  is  the  most  powerful  mode  of  communications... 
PRIVATE  PATCH  III  gives  you  full  use  of  your  home  telephone  from 
your  mobile  and  HT  radios! 

vox  . .  •  the  rigW  dioicel 

VOX  based  phone  patches  offer  many  perfor- 
mance and  operational  advantages  over  the 
sampling  method.  These  include  operation 
through  repeaters,  compatibility  with  any 
radio,  no  lost  words  or  syllables,  greater  range, 
smooth  audio  free  of  continual  noise  bursts, 

Most  amateurs  are  not  aware  that  the  competi- 
tion's top  of  the  line  patch  is  VOX  based.  (You 
know . . .  the  $1000  model  they  enthusiastically 
call  ""our  favorite  commercial  simplex  patcfi*" 
on  page  3  of  their  SP  brochure.) 

PRIVATE  PATCH  III  offers  about  the  same 
capabilityp  performance  and  features  as  their 
top  model  but  is  priced  closer  to  their  bottom 
of  the  line(SP)  model! 

So  why  settle  for  SP  when  top  of  the  Itne  costs 
little  more? 


With  only  three  simple  connections  to 
your  base  station  radio,  PRIVATE  PATCH 
HI  will  give  you  nnore  connmuni  cat  ions 
power  per  dollar  than  you  ever  imagined 
possible. 

Suddenly  the  utility  of  your  radio  is  drastically 
increased.  There  are  new  sounds . . .  dial  tones, 
ring  tones,  CW  ID  and  the  sound  of  voices  you 
never  expected  to  hear  on  your  mobile  or  HT 
radio!  What  a  convenience! 


PRIVATE  PATCH  III  frees  you  from  member- 
ships, cliques  and  other  hassles  common  to 
many  repeater  autopatches.  You  can  call  who 
you  want,  when  you  want  and  for  as  long  as 
you  want.  You  can  even  receive  your  incoming 
calls! 


To  Learn  more  about  PRIVATE  PATCH  III  and  the  advantages  of  (he  VOX  concept,  cafl  or  write  for 
our  four  page  brochure  today! 

PARTIAL  LIST  OF  FEATURES 

•  OPERATES  SIMPLEX,  THROUGH  REPEATERS,  OR  DUPLEX  ON  REPEATERS  •  VOX  BASED  •  TOLL 
RESTRICT  (DigH  counting  and  programmable  first  digit  lockout)  •  SECRET  CODE  DISABLES  TOLL 
RESTRICT  FOR  ONE  TOLL  CALL-^Automatic  re-arm  •  AUTOMATIC  BUSY  SIGNAL  DISCONNECT 

•  CONTROL  INTERRUPT  TIMER  {Maintains  positive  mobile  control)  •  CW  ID  When  you  connect  again  on 
discxjnnecl.  Free  ID  Ghip„  •  SELECTABLE  TONE  OR  PULSE  DIALING  •  MOV  LIGHTNING  PROTECTORS  • 
THREE  DIGIT  ACCESS  CODE  (e.g.  *9t)  •  RINQOUT  (Reverse  patcti)  RingOyt  Inhibit  ^f  channel  busy. 

•  RESCTTABLE  THREE  MINUTE  TIMER  •  SPARE  RELAY  POSITION  •  115VAC  SUPPLY 


Options: 

FCC  approved  coupler 

12  VDC  or  230  VAC  power 
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A  Packet  Primer  28 

We  start  our  packet  blowout  with  a  close 
look  at  what  packet  radio  actually  is, 
laying  the  groundwork  for  the  rest  of  the 
magazine.  This  is  the  nuts-and-bolts 
stuff,  the  ACKs  and  NACKs  and  frames 
that  make  everything  work.  Here  is 
where  you'll  find  out  what  a  TNC  does. 
(Admit  it:  You've  heard  about  packet 
and  would  like  to  try  jt,  but  you're  afraid 
to  ask  stupid  questions.  Well,  now  you 
can  be  Joe  Packet  without  being  embar- 
rassed [) 

How  To  Make  Friends 

at  1200  Baud  34 

Introducing  humans  (hams,  at  least)  into 
a  computer-controlled  environment  can 
get  a  bit  tricky,  W2JUP  explores  the 
etiquette  of  AX. 25;  what  settings  to  use 
on  your  TNC  and  why.  This  is  the 
'*how-to-do~it"  companion  to  the 
'how-doeS'it-work'  article 
. . .  you  should  read  them 
both  in  one  sitting. 
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Uav?  yao  hmrd  iitHWt  pMlict  radio?  Prohably  vou  ture^  but  yoa  ar«  a  bit  fiozy  <m  f  be  Sttbic<t,  Dan't  botber  looking 
in  dw otber  Imii  ra^  for  bc^ . . . M  bcsi  yati'll  find  m  rcH^L^fa  tif  some  "Sk  FAckH  Ryu''  ftrtkk.  Thb  iruigazine  b  a 
c«npletefiiBne<masin|^std)>jecl.  W>*fr  ikMif  r%4^n~tii<ngpossiiik  tocraiii  tveo  nvnIMtk  vcrapnf  informaJtcKi  on 
packet  radio  into  112  pi^es.'  Some  iiHHitbly  ct»iuinn5i  were  omitted,  Miitf%  irtmmed  dii^ti  (Ihev'll  all  be  bmk  In 
SrptembrrK  The  resuti  h  aeries  of  articles  that  hUI  talce  you  from  knowmg  fkOthiriK  ab«iiC  dij^itjii  ci^nnnunicntifins 
lo  puiideriiig  thtr  fntmacies  of  system  n«tworkin|i|* 


Precision  Packet  Tuning  40 

Did  you  think  that  there  were  no  coo- 
struction  articles?  John  Langner's 
cooked  up  a  tuning  indicator  for  packet 
(RTTY,  if  you  insist)  that  you  won't 
believe.  This  gadget  has  a  resolution  of 
10-20  Hz,  needs  no  calibration,  and  lets 
you  dead-eye  a  signal  in  about  10  sec- 
onds, Ifs  easy  to  build,  too. 

Seeing  Packet 

With  Different  Eyes  48 

We've  all  heard  about  the  effectiveness 
of  RTTY  for  people  with  a  hearing  im- 
paiiment.  But  what  about  the  blind?  Can 
packet  work  for  them?  Obviously  it  can, 
or  we  wouldn't  have  an  article  about  iL 

So  Yf>u  Want  To  Be  A  Sysop?       50 

You  may  decide  otherwise!  If  you  really 
have  your  heart  set  on  a  packet  bulletin 
board  system »  here's  all  the  information 
you  need  to  get  one  on  the  air.  Beware:  It 
lakes  more  than  a  pair  of  disk  drives  and 
a  TNC  to  run  a  BBS, 


Bfrd$  *N*  Bauds  58 

An  excellent  overview  of  packet  radio  in 
space,  written  by  the  men  who  built  the 
satellites.  Covered  are  UoSAT-OSCAR- 
9  and  -11,  JAS-1  (scheduled  for  launch  at 
the  end  of  July),  and  Phase  3C,  (Phase 
3C's  launch  has  been  delayed  due 
to  problems  at  Arianespace.) 


Coniteet  Aiamil  66 

Another  construction  project— this  time 
an  audible  connect  indicator  for  your 
TNC*1  or  TNC -2.  If  it  takes  you  more 
than  an  hour  to  build,  you  should  turn  in 
your  license. 

Survival  Training  For 
Mountaintop  Digipeaters  68 

The  true  story  of  a  club  with  a  grand 
vision;  To  cover  the  entire  state  of  Cali- 
fornia (where  else?)  with  digital  re- 
peaters. Did  it  work?  If  we  told  you,  you 
wouldn't  read  the  anicle,  would  you? 

Beyond  Level  Two  74 

Don't  turn  to  this  treatise  unless  you 
thoroughly  understand  everything  on 
pages  1-73.  The  subject  is  networking 
and  the  future  of  packet  radio.  Actually, 
the  premise  is  that  networking  is  the  fu- 
ture of  packet  radio.  Phil  Kam  leads  you 
head  first  into  the  most  controversial  top- 
ic in  ham  radio  since  no-code  licensing. 

And  if  That  Isn't  Enough ...         80 

Just  in  case  you*ve  read  this  far  and  are 
still  a  bit  confused  (about  packet,  that  is), 
take  a  deep  breath  and  let  Harold  NK6K 
nil  in  the  gaps, 

HVy  Ukt  t&  pubUdy  tha^k  HarM  PHce  SfC6K  for  his 

waHt  on  this  pntj^ci.  ft  ii,  in  fad ^  Haroid\i  iisue:  Hf 

Mssembird  the  auth&n,  tnfiifttd  the  deadUnes^  and  pr&- 

€essed  ike  manuicripis  iiefore  upioadiitji;  them  io^  mw 

cmmptaer.  Wt  emmMm-i  Aarr  d^m*  this  wiihoui  him.^ 

Bdw. 

*  'f  tuwtf  want  to  do  this  a^mn  as  !4>Hg  oi  t  Uvel  "^N$C6K 
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EVER  SAY  DIE 


WANT  TO  DESIGN 
SOMETHING? 

Presumably  youVe  been  hors- 
ing around  with  amateur  radio  for 
a  white  now.  Okay,  how  much 
have  you  learned?  Are  you  the 
kind  of  ham  who  made  ii  cour- 
tesy of  Dick  Bash  and  hasn't 
made  an  effort  to  learn  more?  Or 
fiave  you  been  working  on  your 
theory  so  you  have  more  than  a 
vague  idea  of  whales  going  on  in 
your  rice  box? 

What  could  be  simpler  than  lo 
build  a  battery  charger?  Are  you 
up  to  it,  or  is  something  as  simply 
as  that  a  mystery  to  you?  For- 
soothl  Well,  let  me  whet  your 
Imagination  by  explaining  that  in 
fact  there  is  an  enormous  need 
for  a  battery  charger.  Indeed,  tf 
you  could  put  just  the  right  bat- 
tery charger  on  the  market  I 
think  you'd  be  able  to  soli  millions 
of  'em. 

Now,  wtth  that  simple  clue,  can 


you  describe  the  battery  charger  I 
have  in  mind?  That's  a  test  of  your 
inventor's  IQ.  What  kind  of  battery 
charger  which  (as  far  as  I  know) 
isn't  available  is  so  desperately 
needed  it  might  sell  in  the  mik 
lioos?  It's  one  you  yourself  have 
often  wished  you  had. 

Tsk,  how  am  I  going  to  make  a 
real  ham  out  of  you?  How  am  I 
going  to  help  you  to  get  rich  when 
you're  a  lazy  thinker?  Haven't  you 
any  entrepreneurial  spirit?  Are 
you  really  going  to  spend  the  en- 
tire rest  of  your  life  calling  in  on  the 
same  net  every  night? 

YouVe  got  NiCd  batteries  in 
your  NT,  right?  ii  you're  like 
me*  youVe  also  got  *em  in  your 
picocomputerr  a  portable  disk 
drive,  a  bunch  of  toys,  a  cas- 
sette recorder*  portable  tele- 
phone, and  so  on.  Tve  go!  a  wide 
variety  of  NiCd  chargers  ^  .  ^  keep 
'em  in  a  box  on  the  cbset  shelf. 
But  the  big  problem  with 
NiCds. .  .and  I  sure  hope  this 


'7  know  you  need  the  extra  space  for  ham  radio. . ,  so  my  mother  is 
moving  outt" 
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isn't  news  to  you ...  is  that  they 
must  be  completely  discharged 
Qvery  now  and  then  so  they  won't 
develop  a  memory  and  hold  only  a 
shorl  charge. 

Exercising  all  my  NiCds  is  not 
something  I  tend  to  remember  to 
do,  with  the  usual  result  that  1  of- 
ten find  my  HT  fading  away  after  a 
couple  hours  of  work  instead  of 
lasting  ail  day.  Or  I  find  the  low- 
battery  light  blinking  on  my  com- 
puter. Drat!  Now  why  in  hell 
doesn't  someone  make  a  NiCd 
charger  which  will  do  the  exercis- 
ing automatically  every  few 
days,.. maybe  in  the  middle  of 
the  night? 

Is  that  something  that  is  techni- 
cally beyond  your  competence? 
Yes*  I  know  NiCds  don't  drop  their 
voltage  very  much  before  sudden* 
ly  dying,  but  they  do  drop  eriotjgh 
so  you  should  be  able  to  measure 
it  and  come  up  with  an  intelligent 
NiCd  charger/recharger.  If  this  is 
too  much  for  you.  perhaps  it's 
time  for  some  serious  thought 
about  learning  the  fundamentals 
of  electricity.  It's  really  about  time, 
isn't  It? 

Would  you  enjoy  it  if  I  found 
someone  to  get  started  with  a 
course  in  75?  Lordy.  that  could 
run  for  years,  a  chapter  a  month! 
ff  you're  not  serious  about  want- 
ing to  learn — if  you'd  rather  not 
bother  to  know  more  about  elec- 
tricity and  radio,  okay.  If  I  take 
the  space^periiaps  six  pages  a 
fnonth — will  you  take  an  hour  or  so 
every  month  to  read  it  and  send  in 
your  homework? 

One  of  the  difficutties  with  learn- 
ing electronics  is  the  tack  of  any 
good  self-teaching  texts.  Most 
textbooks  are  designed  to  be  used 
as  supplements  for  school  class- 
es, so  they're  more  references 
than  self-teaching  books.  The  AR- 
RL  Handbook  is  fine  as  a  hand- 
book, but  it's  a  ball-breaker  when 
you  try  to  use  it  to  learn  some- 

Continued  on  page  W 
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. ..paceseUer  in  Amateur  radio 


Power-FiiU...70  Watts! 


TM"2570A/2550A/2530A/3530A 


Sophisticated  FM  transceivers 

Kenwood  sets  the  pace  again!  « 

The  all-new  "25-Series"  brings  the 
Industry's  first  compact  70-watt 
2 -meter  FM  mobile  transceiver  • 

There  is  even  an  auto  dialer  which 
stores  15  telephone  numbers!  There 
are  four  versions  to  choose  from: 
The  TM-2570A  70-watt,  TM-  2550A 
45-watt,  TM-2530A  25-watt  and  the 
TM-3530A  220  MHz,  25^watt. 

•  First  70-watt  FM  mobile  (TM-2570A) 

•  First  mobile  transceiver  with  fete-    . 
phone  number  memory  and  auto- 
dialer  (up  to  1 5  seven-digit  phone 
numbers) 

•  Direct  keyboard  entry  of  frequency 

•  Automatic  repeater  offset  selection— 
a  Kenwood  exclusive! 

•  Extended  frequency  coverage 
for  MARS  and  CAP  (142-149  MHz; 
141-151  MHz  modifiable) 

•  23  channel  memory  for  offset, 
frequency  and  sub-tone 

•Big  multi-color  LCD  and  back-lit 
controls  for  excellent  visibility 


•  Front  panel  programmable  38-tone 
CTCSS  encoder  includes  g7.4  Hz 
(optionai) 

•  16-key  DTMF  pad.  with  audible  monitor 

•  Center-stop  tuning— another 
Kenwood  exclusive! 

•  Frequency  iock  switch 

•  New  5-way  adjustable  mounting 
system 

•  Unique  offset  microphone  connector 
—relieves  stress  on  microphone  cord 


•  High  performance  GaAs  FET  front  end 
receiver 

•  HI/LOW  Power  switch  (adjustable 
LOW  power) 

•TM-3530A  covers  220-225  MHz 

•  Digital  Channel  Link  (optional) 


Large  heatsink  with  buiit-in  cooling 
fan  fTM-2570A) 


Introducing*.. 
DIgKal  Channel  Link 

Compatible  with  Kenwood's  DCS 
(Digital  Code  Squelch),  the  DCL  system 
enables  your  rig  to  automatically  QSY 
to  an  open  channel  Now  you  can  auto- 
matically switch  over  to  a  simplex 
channel  after  repeater  contact!  Here's 
how  it  works: 

The  DCL  system  searches  for  an 
open  channel,  remembers  it.  returns 
to  the  originai  frequency  and  transmits 
control  information  to  another  DCL- 
equipped  station  that  switches  both 
radios  to  the  open  channel.  Micro- 
processor control  assures  fast  and 
reliable  operation.  The  whole  process 

happens  in  an  instant! 
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Optional  Accessories 

•  7U-7  3a-tone  CTCSS  encoder 

•  MU-1  DCL  modem  unit 

•  VS-1  voice  synthesizer 

•  PG-2K  extra  DC  cabfe 

•  PG-3A  DC  iine  noise  filter 

•  MB-10  extra  mobile  bracket 

•  CD-10  call  Sign  dtsplay 

•  PS-430  DC  power  supply  for 
TM-2550A/2530A/3530A 


•  PS-50  DC  power  supply  for  TM-2570A 

•  MC-60AyMC-€0/MC-85  desk  mics. 

•  MC-48  extra  DTMF  mic.  with  UP/DWN  switch 

•  MC-42S  UP/DWM  mic. 

•  MC-55  (8-pin)  mobile  mic,  with  tame-out  timer 

•  SP-40  compact  mobile  speaker 

•  SP-50  mobile  speaker 

•  SW-200A/SW-200B  SWR/power  meters 

•  SW-100A/SW-100B  compact  SWR/power  meters 

•  SWT-1  2m  antenna  turner 


Actual  size  front  panel 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Compton,  Calif 6m ta  90220 


Compfefe  service  msnusl^  are  avaiiBble  for  sti  Trio-KBnwood  transceivers  and  rnost  accessories. 
SpGctticaisons  and  prtCGs  afe  subject  to  change  wH^out  notice  or  obHgatioa 
SpGCsficatsms  guatameea  on  Amamur  baoas  oni^. 
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45  Affordable  Watts! 


TM-2OIB/401B 

Super- compact  mobile 
transceivers 

TheTM-201B  boasts  a  powerful  45 
watts  output,  easy-to-operate  front 
panel  controls,  and  uttra-compact 
ske.  The  GaAsFET  receiver  front 
end  provides  high  sensitivity  and 
wide  dynamic  range.  Receive  and 
transmit  characteristics  are  tailored 
for  minimum  distortion  and  excellent 
audio  quality.  Both  theTM-201B  and 
theTM-401B  are  supplied  with  a 
high-quality  external  speaker,  16-key 
DTiMF  microphone  and  mounting 
bracket- 

•  45  watt  output,  wilh  HI/LO  power  switch 
(TM-401B  has  25  watts  output,)5  W  low. 

•  Dual  digital  VFOs 

TM-201B  covers  142-149  MH2,  includes 
certain  MARS  and  CAP  frequencies 
TM-401B  covers  440-450  MHz 

•  5  memories  plus  'COM"  channel,  with 
lithfum  battery  back-up 


SP-50  deluxe  mobile  speaker 
SW- 1 0OA/B  SWR/power  meters 
SW-200A/B  SWR/power  meters 
SWT-1  2  m  antenna  tuner 
SWT-2  70  cm  antenna  tuner 
PG-2K  extra  DC  cable 
PG-3A  DC  line  noise  filter 
MB-201  extra  mobile  bracket 


•  Programmable,  multi-function  scanning 

•  High  quality  external  speaker  supplied 

•  Audible  beeper  confirms  operation 

Optional  accessories: 

•  PS-430  power  supply 

•TU'3  orTU-3A  two  frequency  tone 
encoder 

•  FC-10  frequency  controller 

•  IVlC-55  (8-pin)  mobile  microphone 

•  SP*40  compact  mobile  speaker 


Optional  FC-10  frequency 
controller 

Convenient  control  keys  for 
frequency  UP/DOWN,  MHz  shift, 
VFO  A/B.  and  MR  (memory  recall 
or  change  memory  channel). 


More  information  on  theTM-201B/401B 
is  available  from  authorized  dealers. 


TM-401B  ts  stma^f  to  the  fM-20i8.  Ctrf  COv#fS  44 p. 450  MHz  and  is  25  wa\t% 

Specificattofis  and  pf  rces  subtect  !o  ctjsnge  vvithout  nQpce  or  oishgaimn 

Camplste  service  manua/s  are  a\/Bit3bfe  fof  Qil  Tno -Kenwood  transceivers  arid  most  accessorres. 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnul  Streer 

Compton,  CaHfomia  90220 
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Disclaimer 


OUR  SHARPER  READERS  wtll  noUce  that 
thts  issue  of  73  is  sHghtly  different— weVe 
devoted  nearfy  every  page  to  coverage  of 
packet  radio,  this  month's  special  topic.  What 
a  tough  decision!  On  one  hand,  we  had  an 
entire  magazine's  worth  of  great  packet  arti- 
cles.. On  the  othef,  we  had  all  of  our  regular 
columns  and  departments.  In  the  background 
was  the  reality  that  there  are  only  so  many 
pages  to  put  things  on.  Should  we  leave  out 
important  articles,  or  leave  out  the  columns? 
We  look  a  look  at  what  the  other  ham  rags 
were  doing  with  packet.  Pretty  wimpy.  So,  we 
decided  to  go  for  broke  (just  a  figure  of 
speech!)  and  make  this  issue  a  packet  in- 
struction manual  Everything  thai  you  need  to 
know  atjout  packet  radio  is  irt  this  magazine. 
Nexf  month,  atl  of  your  favorite  departments 
will  return  as  we  take  a  look  at  the  world  below 
30  MHz, 

Readying  Out 

MIKE  NEARY,  obviously  a  devout  follower  of 
QRX  as  well  as  the  space  program,  mailed  in 
the  results  of  the  National  Spaoe  Institute's 
(now  the  National  Space  Society)  Space  Out- 
reach '85.  The  program  solicited  Edeas  from 
the  public  as  to  potential  uses  of  space:  sug- 
gestions had  to  be  made  in  750  ¥vords  or  less. 
Tt\e  panel  of  judges  included  Walter  Boyne^ 
Director  of  the  Smithsonian's  National  Air  and 
Space  Musuem;  Evert  Clark,  Technology  Edi- 
tor of  B^smess  Week\  and  Former  astronaut 
Michael  Collins,  Ten  ideas  were  selected  for 
awards,  including  one  from  Patrick  Oowen  of 
NoRrt^ichp  England,  who  wants  to  put  a  radio 
beacon  on  the  moon.  {Mike  Neary:  "Personal- 
ly, rd  rather  see  a  repeater,  but  I  guess  you  Ve 
got  to  start  somewherer')  Other  interesirng 
projects  in  the  top  ten  were  an  Earth/space 
television  channel  (an  imaging  satellite  in  a 
figure-eight  orbit  around  the  Earth  and  the 
Moon,  sending  continuous  real-time  pictures 
from  space),  a  space  ark  which  would  carry 
the  genetic  codes  of  all  life  on  Earth,  and  a 
Space  Debris  Collection  System  designed  to 
clean  up  all  of  the  junk  fbating  around  in  low- 
Earth  orbit.  More  than  1 ,000  ideas  were  pre- 
sented to  the  Outreach  panel;  the  collected 
entries  were  compiled  and  presented  to  the 
Congress.  NASA,  and  the  National  Commis- 
sion on 


Youngest  YL? 


WE  HAVE  A  CLAIM  on  file  for  the  title, 
"Youngest  Ucensed  Lady."  Jill  Kristlne  Di- 
etrich KA9VQW  is  five  years  otd  and  recently 
passed  her  Novice  exam  with  perfect  copy  on 
the  Morse  test  and  only  one  question  missed 
in  the  written  portion,  Jill  attends  kindergarten 


in  Bremen,  Indiana,  Her  father,  Jeff  Dietrich 
WB9ZHV,  says  that  Jill  became  interested  in 
ham  radio  at  the  age  of  three,  and  that  she 
also  enjoys  riding  her  bicycle,  coloring,  camp- 
ing, playing  with  the  piano,  and  playing  with 
her  three-year-old  sister,  who  also  shows  an 
aptitude  for  the  code.  Jill's  first  contact  was 
with  KA0WGQ  in  Flatriver,  Missouri,  using  a 
Kenwood  TS*520S.  Are  there  any  challengers 
to  the  title?  Let  QRX  know,  and  be  sure  to 
send  a  picture  along, 

Compu-Guide 

EDITION  3.0  of  The  DXer's  Guide  to  Comput- 
ing is  now  available  from  Radto  Sweden  Inter- 
national This  is  a  35-page  manual  that  covers 
a  wide  vanety  of  computer  applications  in  the 
ham  shack,  including  RTTY,  packet,  and  com- 
puter control  of  receivers-  I  was  reafly  sur- 
prised to  read  that,  while  55%  of  American 
hams  own  a  computer  (the  numtjer  for  73 
readers  is  close  to  70%).  only  23%  of 
Japanese  amateurs  own  one!  (According  to  a 
survey  taken  by  Japan's  CQ  Ham  Radio.)  The 
book  is  pretty  thoroLigh;  you  can  get  a  copy  by 
sending  U.S,  $3  to  Radio  Sweden  Internation- 
aL  S-105. 10  Stockholm,  Sweden, 


CQ  Writers 


IF  YOU  SPEAK  ENGLISH^  you  could  write  for 
73.  We  are  looking  for  columnists  to  cover 
every  aspect  of  ham  radio:  EME,  DXing,  rag- 
chewing,  antennas  (especially  antennas!)^ 
slow-scan,  fast-scan,  satellites,  or  whatever.  If 
you  are  active  on  one  particular  band,  be  the 
columnist  for  that  band^weH  have  a  short 
column  for  80m.  160m,  and  so  on,  .  .all  you 
have  to  do  is  report  what's  going  on  on  your 


band.  As  a  ookimnist.  you'll  have  to  send  in 
about  five  double-spaced  typewritten  pages 
every  month,  plus  photos  and  diagrams.  If  you 
want  10  give  it  a  shot,  make  up  a  couple  of 
sample  columns  and  mail  them  in.  If  they're 
lousy  we'll  tell  you  they're  lousy,  but  we'll  also 
help  you  improve  them.  We  also  have  our 
readers  voting  on  all  of  the  columns,  so  if  in 
three  or  four  months  you're  on  the  bottom  of 
the  heap,  you're  out  of  there.  Think  seriously 
about  giving  this  a  try.  Well  pay  you  a  little 
money— not  a  lot.  but  enough  to  help  you  buy 
some  toys.  Mail  your  sample  columns  to  Perry 
Donham  KW10,  73  Magazine.  WGE  Center, 
Peterborough  NH  03458.  Good  luck! 

Haney  Vo-Tech 

THE  HANEY  VOCATIONAL  TECHNICAL 
CENTER  is  looking  for  donations  of  ham 
equipment,  books,  and  materials  for  use  in  a 
course  on  amateur  radio.  It  looks  as  if  the 

school  system  is  allocating  no  money  for  the 
project  (typical),  so  the  classes  will  have  to  use 
whatever  comes  in.  Mike  Adams  N4EVS,  in- 
structor for  the  course,  points  out  that  any  item 
donated  is  deductible  from  your  income  taxes 
at  the  cost  of  replacement,  no  matter  what  the 
condition  of  the  item  is.  In  fact,  Mike  suggests 
that  non-working  gear  would  be  great  for  prac- 
ticing troubleshooting  and  repair.  Once  the 
program  gets  rolling,  a  complete  ham  shack 
wtll  be  set  up  at  the  school  for  the  students* 
use.  If  you  have  an  item  that  you  would  like  to 
donate,  drop  Mike  a  postcard  stating  what  you 
have,  the  estimated  cost  of  shipping  (the 
school  will  pick  up  the  tab),  and  your  phone 
number.  Send  it  to  Mike  Adams  N4EVS» 
Haney  Vocational  Technical  Center,  3016 
Highway  77,  Panama  City  FL  32405. 


fs  M  KA9VGW  the  youngest  YL  ficensed? 
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Break  the  Bank 

nEMEMBER  THE  CASE  of  the  bugged 

beads?  The  company  that  cracked  that  caper 
is  back  on  the  trail, ,  this  lime  they're  after 
tow-lifes  who  try  to  break  the  bank  ac  casinos 
by  using  computer  technology.  CCS  Commu- 
nication Control,  Inc..  has  developed  the 
CD- 101  Computer  Detector.  Pit  bosses  ryn 
wire  antennas  down  their  legs  and  amis,  and 
attach  a  control  unit  to  their  belt.  Discreel 
alarms  go  off  when  the  unit  detects  computer 
hash  (I  wonder  if  they  get  interference  from 
nearby  TRS^flOs?).  The  security  crew  can 
dress  and  walk  around  naty  rally  (or  as  natural- 
ly as  they  can  get  with  wires  running  taped  to 
their  arms  and  legs),  providing  a  very  low-key 
guard  against  compu-cheaters.  The  price? 
Ort// $22,000, 

Double  Eagle 

ASTATIC  CORPORATION,  maker  ot  the  fa- 
mous  D*104  microphone,  has  * 'confirmed  the 
rumor"  that  a  new  mike  is  m  the  works.  (Acly- 
alfy,  the  only  njnnor  I  heard  was  in  a  press 
release  from  Astatic.)  The  new  model  is  the 
D'204,  a  scaled-down  version  of  the  lollipop 
thai  sports  an  adjustable  preprocessor  and 
the  same  chrome  finish  as  the  D-1 04.  The  new 
microphone  will  be  marketed  as  the  Silver 
Classic. 


on  practically  every  amateur  band  and  mode 
frofn  160  meters  to  1.2  GHz.  so  you  should 
have  no  trouble  Ending  them. 


Lowfing 


LOOKING  FOR  A  REAL  CHALLENGE?  Why 

not  try  putting  out  a  signal  on  t750  meters? 
The  LOYffer  Letter,  published  by  Hal  Murken 
NQ2y ,  crossed  my  desk  recently,  and  it  looks 
as  though  activity  on  the  band  is  beginning  to 
gear  up  lor  the  winter  season.  The  1 750-meter 
band  (160-190  kHz)  is  set  aside  for  low-power 
stations  under  Part  15  of  the  FCC  rules  and 
regs;  no  license  is  required.  There's  a  Itmit  of 
one  Watt  output  and  a  restriction  on  antennas 
and  feeders  (they  can't  exceed  50  feet),  but  a 
look  at  the  list  of  beacons  in  the  Leffer  indi- 
cates that  activity  on  the  band  is  growing.  If 
you're  Interested,  send  Hal  a  few  bucks  and 
several  SASEs;  his  address  Is  19  Hobby  Lane, 
Oakland  NJ  07436, 


VE  Two-Way 


VE3CNE,  (he  ofRciai  ham  station  of  the  Cana- 
dian  Nationat  Exhibition,  will  be  on  the  air 
from  August  13th  to  September  1st  daily  from 
10  a.m.  to  10  p.m.  local  lime.  The  station  is 
located  in  the  Arts  and  Crafts  Building  east  of 
the  Dyfferin  gate,  and  visitors  are  encouraged 
to  drop  by  and  operate.  Look  for  VE3CNE  on 
the  air  according  to  (his  schedule  (time  is  in 
UTC):  Phone«3.790  at  0200;  7.2S0  at  1800; 
14.160  at  1900;  21 .250  at  2000;  and  28.550  at 
1700.  CW— 3.710  at  0230;  7.125  at  1830; 
14.040  at  1930;  21 .150  at  2030:  and  28.1 50 at 
1730.  This  oporation  is  not  to  be  confused  with 
VE7EXP0.  on  the  air  through  October  13th 
from  the  World's  Fair  of  Transportation  and 
Communication  in  Vancouver.  VE7EXP0  is 
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The  Shootist 


THIS  FROM  JOE  MOELL  KtOV,  via  Bill 

Pasternak  WA61TF  of  Westtink:  An  armed 
man  apparenliy  in  search  of  a  clear  television 
channel  shot  and  ktlied  a  CB  radio  in  La 
Habra,  California.  According  (o  the  police, 
Dennis  Carrico  was  operating  his  CB  radio 
when  a  man  with  a  gun  walked  in,  told  Dennis 
to  get  out  of  the  way,  shot  the  rig  three  times, 
then  walked  away. 


OARS  Well 


THE  OLYMPIA  (WA)  AMATEUR  RADIO  SO- 
CIETY is  trying  to  stir  up  some  interest  in  their 
Worked  OARS  Certificate.  To  qualify  for  this 
coveted  award,  OARS  members  must  work  10 
other  OARS  stations,  western  Washington 
hams  must  find  5  OARS  stations,  and  the  rest 
of  the  woHd  need  only  work  3  stations.  All 
bands  and  modes  are  valid*  but  there  are 
no  special  endorsements  to  the  WOARC,  You 
also  must  mention  during  the  OSO  that  you 
are  working  toward  the  certificate.  Once 
you've  worked  your  quotas  send  a  9"  x  12* 
SASE  to  Certificate,  Olympia  Amateur  Radio 
Society.  PO  Box  5582.  Lacey  WA  98503, 
along  with  a  log  showing  the  date,  time, 
frequency,  and  the  name  of  each  contacted 
operator. 


World  view 


STUDENTS  AT  LESTER  PEARSON  COL- 
LEGE in  Victoria.  British  CoEumbiap  are  get- 
ting a  taste  of  the  freedom  of  amateur  radio. 
Pearson  is  one  of  five  World  Colleges  sprin- 
kled across  the  globe  whose  function  is  to 
bring  together  young  people  of  many  different 
nationalities.  Pearson,  whose  president  is 
Phnce  Charles,  has  students  from  60  coun- 
tries. The  school  runs  an  amateur  station 
(VE7LPC)  with  equipment  donated  by  the  Vic- 
toria Kiwanis  Club.  Pearson  has  graduates  all 
over  the  world,  including  JOtUKS,  0A4BIK, 
C6ADG,  PA3BEW,  VE7FLP/5Z4.  and  the  hus- 
band/wife team  of  0A4BBU  and  YV5HFF, 
who  met  each  other  at  the  club  station. 
VE7LPC  is  sponsored  by  Ron  Parrett  VE7TQ. 

Thai  Ones  On 

AMATEUR  RADIO  IN  THAILAND  is  about  to 
become  legal.  According  to  Tony  Waltham 
HS1AMH  of  the  Bangkok  World  News,  ham 
radio  was  never  really  illegal  in  Thailand,  but 
in  the  past  had  been  officially  sanctioned  only 
for  special  events  such  as  contests.  There 
was.  in  effect,  an  "undersianding**  with  the 
authorities.  The  Radio  Amateur  Society  of 
Thaitand  has  been  working  for  quite  some 
time  to  get  ham  activity  officially  recognized, 
and  RAST  officers  and  members  of  the  gov- 
ernment Post  and  Telegraph  Department 
have  worked  out  a  draft  of  regulations  for  an 


amateur  service  in  the  country.  It  has  only 
been  a  few  months  since  the  National  Security 
Council  stated  that  amateur  radio  is  an  activity 
"that  is  not  detrimental  to  society."  Three  li- 
cense classes  are  called  for  in  the  draft  regula- 
tions, including  a  no-code  VHP  license. 

Good  News,  Etc. 

THE  GOOD  NEWS  is  that  the  AMSAT  Phase- 
3C  spacecraft  has  successfully  completed 
thermal/vacuum  testing  at  the  Martin-Marietta 
facility  In  Denver.  A  few  bugs  surfaced  and 
were  corrected.  During  the  tests,  the  first  JL 
downlink  OSO  was  conducted  by  Rip  Rip- 
portella  WASLQQ  and  Karl  Meinzer  DJ4ZC. 
Karl  was  on  mode  L  (24  cm  up,  436  MHi 
down),  while  Rip  used  mode  J  (2  meters  up, 
436  MHz  down);  the  uplink  frequencies  were 
chosen  to  produce  an  identical  downlink  fre- 
quency. The  bad  news  is  the  recent  failure  of 
the  European  Space  Agency's  Ariane-2 
booster,  the  fourth  failure  in  18  launches. 
Phase-3C  is  scheduled  to  ride  the  maiden 
flight  of  the  Arlane-4  rocket  in  November,  but 
Arianespace  has  suspended  all  operations 
until  an  investigation  of  the  Ariane-2  failure  is 
complete.  The  rocket  was  detonated  after  its 
third  stage  failed  to  ignite,  destroying  the  S55 
million  Intelsat  V  satellite  on  board.  This 
catastrophe  comes  on  the  heels  of  (he  ilMated 
space  shuttle  launch  m  January^  the  explo^ 
sion  of  a  Titan  booster  (n  April,  and  the  crash 
of  a  NASA  Delta  rocket  in  May.  The  western 
world  is  basically  without  access  to  space,  (A 
recent  editorial  on  Nafional  Public  Radio's  Aff 
Things  Cons/c^ered  suggested  that  we  ask  the 
Soviets,  with  their  90%  efficiency  record,  to 
launch  our  satellites  for  us,)  It  now  looks  as 
though  Phase~3C  will  be  delayed  until  1987. 

Meanwhile. . . 

ALL  IS  NOT  SO  GLUM  on  the  satellite  scene. 
By  the  time  you  read  this,  the  first  Japanese- 
built  amateur  bird,  JAS-1 ,  shoutd  be  off  the 
ground  and  into  orbit.  The  launch  is  scheduled 
for  2030  UTC  on  July  31st,  Information  about 
the  digital  side  of  both  JAS-1  and  Phase-3C 
can  be  found  in  this  month's  article.  "8ird3  'N* 
Bauds,"  on  page  58.  (There's  a  story  behind 
that  title  which  deals  with  a  bar  in  Dayion« 
Ohio,  called  '"Lips  'N'  Sips/'  but  we'll  save 
that  tale  for  another  time,) 


Thanks 


ANOTHER  MONTH  OF  QRX  comes  to  an 
end.  Td  like  to  thank  everyone  who  makes  this 
column  possible,  especfally  Tony  Waltham 
HStAMH,  Roy  Parrett  VE7TG.  Jeff  Dietrich 
WB9ZHV,  Dona  Wolfe  N7H0E,  Bill  Pasternak 
WA6fTF  and  Westlink,  Thelma  Woodhouse 
VE3CLT,  Larry  Reid  VE7LR.  Hal  Murkon 
NQ2Y.  Mike  Adams  N4EVS.  Mike  Neary, 
Sweden  Calling  DXers,  and  Amateur  Saielllte 
Report.  Send  your  news  items  and  photos  to 
QRX,  73  Magazine,  WGE  Center,  Peterbor- 
ough NH  03458,  and  we'll  do  our  best  to  get 
'em  in. 


Eureka! 


We  just  Struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59.95.  Our  DTD-1  will  decode 
5040,  4  digit  codes  with  the  security  of  wrong 
digit  reset.  It  contains  a  crystal  controlled,  single 
chip  DTMF  decoder  that  works  great  in  bad  sig- 
nal to  noise  environments  and  provides  latched 
and  momentary  outputs.  Why  carry  that  heavy 
gear  when  its  size  is  only  1 ,25  x  2,0  x  .4  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty. 

Instead  of  sifting  through  the  field,. .search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 
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$59.95  each 

WMMUMCATIONS 
SPECiAUSrS 

426  W.  Taft  Ave.,  Oningc.  CA  9:665-42% 
Local  (714)998-3021    •  FAX  (7]4)  974-3420 

Entire  U.S.A.  1-800-854-0547 
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EVER  SAY  DIE 


from  page  4 

thrng.  It  is  better  used  for  refer- 
ence than  for  teaching, 

If  I  don't  hear  from  you  about 
this  I'll  have  your  numbof. 

Now,  back  to  the  NiGd  exer- 
ciser—let's get  to  work  and  see 
who  can  come  up  with  the  most 
etegaot  design.  It  should  be  able 
to  handle  any  given  voltage-  My 
NiCd  chargers  are  in  3-V,  S-V, 
6-V.  8.5-V.  12-V,  and  2S'V  sizes. 
The  25-V  charger  is  for  3  porta- 
ble printer.  Naturally  I  took  the 
damned  printer  with  me  on  a 
trip  to  Asia,  bul  managed  to  for- 
get the  doubledamned  charger 
I  shopped  Akihabera  in  Tokyo 
from  one  end  to  the  other  look* 
ing  for  a  25*V  charger.  Wone 
at  any  prtcel  And  wouldn't  you 
know  the  manufacturer  used  a 
small  rocker  swftch  on  the  print- 
er which  of  course  turned  itself 
on  in  my  suitcase  so  it  arrived  tn 
Tokyo  completely  discharged. 
Phooey. 

Let's  see  what  you  can  come 
yp  with  to  sense  when  NiCds  need 
to  be  recharged—then  to  com- 
pletely discharge  and  recharge 
them.  There  should  be  some  indi- 
cation on  the  charger  as  to  where 
you  are  in  the  cycle.  Have  you  ev- 
er seen  a  NiCd  charger  which 
gave  you  the  slightest  hint  as  to 
how  charged  you  are?  That's 
ridiculous! 

Now  look  here,  you've  been 
putting  up  with  (his  NiCd  non- 
sense as  long  as  I  have  and  you 
haven*!  made  a  move  to  do  any- 


thing about  it.  How  many  of  you 
dutifully  discharge  your  NiCd 
packs  every  few  days?  How  many 
of  you  keep  a  timer  by  your 
charger  so  you'll  not  overcharge? 
I  don't  even  recall  ever  seeing  a 
NiCd  charger  wrth  a  timer  built 
in — and  these  damned  things 
don't  do  at  all  well  when  trickle- 
charged. 

You  say  that  building  a  voltage- 
sensing  chip  into  a  charger  is  be- 
yond you?  That  even  building  a 
timer  chip  has  you  in  a  panic? 
Say,  we've  got  to  gel  you  going 
with  some  simple  building 
projects  and  get  your  ham  juices 
running.  Back  when  we  used  to 
have  lots  of  kids  coming  into  the 
hobby,  most  of  'em  weren't  fazed 
by  little  things  like  that.  Naturally^ 
now  that  we  have  a  geriatric 
hobby,  we  can't  expect  old  peo- 
ple to  be  able  to  actually  learn 
anything.  Old  brains  are  so  to* 
tally  frozen  with  bad  habits  that 
theyVe  unable  to  learn  even  the 
simplest  of  new  things, ,  .right? 
You  can't  teach  an  ofd  dog  new 
tricks  you're  tellmg  me,  right? 
Pant,  pant, 

The  next  time  you're  in  a  book- 
store check  the  animal  stacks 
and  lake  home  a  Barbara  Wood- 
house  txx}k  on  traimng  old  dogs. 
It  turns  out  they're  not  much 
more  difficult  to  train  than  young 
ones.  Just  because  youVe  spent 
the  last  tew  years  avoiding  the 
technical  articles  in  the  ham 
magazines  doesn't  mean  you 
can't  Jeam.  It  does  mean  you'll 
have  to  make  do  with  less  Tom 


QSL  OF  THE  MONTH 

To  enter  your  QSU  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte. 
202  N.,  Peterborough  NH  03458,  Attn:  QSL  of  the  Month,  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Enthes  not  in 
envelopes  cannot  be  accepted, 
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Selleck  and  those  brain-damag- 
}ng  sitcoms  we  use  to  keep  our 
children  stupid. 

Speaking  of  children^  the 
chances  are  that  unless  youVe 
been  working  OX  every  ntght,  you 
have  some  around  the  house. 
Take  a  check  and  see.  Even  if 
you've  been  DXing,  the  liklihood 
is  that  your  wife  hasn't,  so  there 
should  be  some  kids  around » even 
if  they  aren't  yours.  Ask  about  it 
when  you  get  through  reading 
this. 

Let's  see,  with  the  average  ham 
age  now  at  56  and  rising,  your 
kids  must  be  around  34  or  so.  Hey« 
that  means  they  probably  have 
kids  around  1 2— just  the  right  age 
for  exposure  to  amateur  radio.  If 
you  do  it  right  the  infection  will 
last  a  lifetime.  It's  incurable  when 
properly  set.  I  don't  know  your 
Infallible  system  for  spreading  our 
common  infection,  but  one  Tve 
found  remarkably  effective  is 
the  use  of  negative  psychology. 
'*Don'l  ever  let  me  see  you 
anywhere  near  Grandpa's  ham 
rig."  That's  all  it  usually  lakes 
to  create  a  situation  they  can't  re- 
sist. Let  me  know  what  works 
for  you. 

If  I  got  you  thinking  on  the 
NiCd  exerciser/charger,  you  may 
start  looking  for  more  gadgets  to 
whip  up.  One  thing  weVe  been 
needing  for  years  is  a  simple 
automatic  ID  system  for  our  rigs. 
Yes,  I  know  about  the  Morse-code 
10  we  use  with  repealers.  I  haven't 
run  into  anyone  using  one  of 
those  on  his  own  rig.  1  don't  ex- 
pect to.  If  you  run  it  slow  enough 
so  people  can  cop^  it,  it's  a  nuh 
sance.  If  you  run  it  fast,  no  one  can 
copy  iL 

Okay,  you  inventor-oriented 
readers  should  already  have  the 
new  10  system  almost  designed. 
My  approach  would  be  to  use  a 
computer— probably  a  C-64, 
since  there  are  so  many  of  *em 
and  they're  el  cheapo  if  you 
don't  have  one  yet.  I'd  then  set 
up  a  9600-baud  clock  and  have 
the  ID  unit  send  out  the  code. 
Let*s  see,  we'll  need  a  protocol 
for  this ,  .  .  need  to  come  up  with  a 
format. 

At  9600  baud  how  long  will  it 
lake  to  send  a  six<haracter  ham 
call.  .  .maybe  eight  If  it's  a 
portable ,  . .  plus  two  for  the  state 
and  two  for  counties?  If  you  can*t 
figure  that  out  you're  indeed  in 
trouble.  Using  ASCII  we  have 
eleven  bits  per  character.  .  .a 
start  bit,  eight  for  the  character* 
one  stop  bit,  and  one  for  parity 
checking.  So  we  need  to  send  1 32 
bits.  At  9600  baud,  .  .where 


bauds  are  bits  per  second . . . 
we'd  be  able  to  get  that  through 
the  pipe  in  1 4  milliseconds.  That*s 
just  over  a  hondreth  of  a  second. 
Heck,  that  shouldn't  eat  into  our 
talking  time  too  badly.  Yes,  I  know 
there  are  some  old-timers  who 
don't  even  leave  that  much  time 
between  drawls. 

If  our  rigs  were  set  so  they'd 
send  hundredth-second  ID 
bursts,  we'd  be  able  to  call  CQ 
with  these  miniscule  bleeps.  We 
might  even  be  able  to  type  in 
the  call  tetters  of  the  station  we're 
calling  and  send  a  double  bleep, 
getting  the  establishment  of  a 
contact  down  to  a  30th  of  a 
second. 

The  next  step  is  obvious.  Just 
think  back  twenty  years  to  99%  of 
the  contacts  you've  made.  You've 
been  saying  exactly  the  same 
thing  almost  word  for  word  for 
years.  I  know  you  have  t>ecause 
I've  been  listening  to  you,  I've 
heard  you  tell  the  other  chap  what 
rig  you're  using.  Thirty  seconds 
iater  he's  forgotten,  if  he  ever 
heard  you  in  the  first  place.  He 
also  could  care  less  what  antenna 
you're  using. 

If  he  really  wanted  to  know  your 
name  and  QTH,  he  could  look 
it  up  in  hts  CBttbook.  So  when  It 
comes  down  to  it,  the  only  rem- 
nant  of  a  contact  a  day  or  two  later 
is  the  call  letters.  Signal  reports? 
Come  ON  now!  Just  put  down  a 
59  and  forget  it.  The  next  time  I 
print  up  some  logs  1  think  I'll  just 
fill  in  the  report  column  with  59s 
ar>d  leave  a  small  extra  column  for 
dB  over  S9.  That's  the  baloney 
column. 

So  rf  all  we  need  from  a  contact 
is  the  call  letters,  we're  moving 
right  along.  The  next  move  is  to 
gel  your  rig  to  automatically  find 
a  clear  channel  and  start  send^ 
ing  periodic  call  bleeps.  When  the 
autotune  receiver  of  another  op^ 
erator  comes  to  your  bleep,  it'll 
respond  with  its  call  bleep. .  * 
and  you've  got  a  contact  once 
you  acknowledge  his  call.  Your 
printer  shouW  print  out  the  QSL 
card  for  you  on  a  continuous  QSL 
form  which  you  can  tear  off  every 
day  or  so  and  send  off  lo  the 
bureau. 

Your  computer  will  kjg  all  the 
contacts,  keeping  track  of  coun- 
ties, zip  codes,  states,  ARRL 
countries,  lARU  countries,  CQ 
zones,  and  ITU  zones  worked — 
printing  out  daity,  weekly,  month- 
ly, yearly,  and  cumulative  scores. 
You  might  want  it  to  keep  track  of 
your  fastest  worked-afl-continenls 
time,  too.  Can  we  get  that  down 


Uncle  Ben  says... 

"I  give  you 
much  more  than 
just  the  lowest  price 

When  you  get  that  exciting  new  piece  of 
equipment  from  me,  you  know  you  are 
going  to  be  completely  happy,., 
I  see  to  it,  personally!  I  also  give 
you  earliest  delivery,  greatest  trade-in 
allowances,  my  friendly  assistance 
in  every  possible  way. 


'Vncle  Ben'  Snyder,  W2S0H 

the  head  man  of 

iiAnnisoN 


Just  ask  any  of  the  many  thousands  of 

hams  all  over  the  world  who  have  been 

enjoying  my  friendly  good  service 

for  over  a  half  a  century.  73,  Uncle  Ben,  W2SOH 
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under  one  second  without  pian- 
nlng  it  ahead? 

Your  receiver  can  tune  for  the 
ID  bleeps  and  show  you  the  call 
on  its  screen.  You  can  easily  pro- 
gram it  to  call  only  specific  pre- 
fixes. Hey,  here's  your  chance 
to  be  the  rirst  ham  to  work  one 
hundred  countries  in  alphabet- 
ical orderl  ItMl  make  checking 
for  DXpediticns  a  snap.  It  might 
even  make  DXpedilioos  simple 
since  the  operator  would  no 
longer  have  to  actually  be  there. 
You  could  jusi  send  the  rig  in  a 
box— have  someone  put  up  a 
dipole,  plug  it  in  and  turn  it  on. 
Low-life  DXers  might  set  their  DX- 
pedltion  rig  up  so  only  they  could 
contact  it.  I  know  a  DXer  who  fits 
that  description  perfectly. .  .right, 
Frank?  Are  you  still  pulling  those 
bogus  rare  DX  cards  out  of  your 
coat  pocket  at  hamfests  and  club 
meetings? 

The  nice  thing  about  this  is 
we*ll  be  able  to  get  rid  of  the 
pilaups.  That'll  be  a  disappoint- 
men!  to  the  10-kilowatt  crowds 
those  who  gel  more  joy  from 
squashing  dozens  of  DXers  than 
from  the  contacts  they  make. 
By  the  way,  chaps*  ptieups  are 
absolutely  illegal  and  you  know  it. 
I  donl  want  to  ever  hear  you  sanc- 
timoniously talking  to  anyone 
about  rules  and  regulations  if  you 
ever  get  into  a  pileup. 

Yoo  know  the  ham  roles  as  well 
as  I  and  it's  illegal  to  create  interv 
tional  interference.  Is  there  any 
other  name  for  plonking  your  sig- 
nal on  top  of  someone  else  calling 
a  DX  station?  You  krrow  damned 
well  there  are  others  on  the  fre* 
quency,  so  you  know  full  well 
you  are  as  illegal  as  all  helL  You 
know  you  are  breaking  the 
Law . .  Jhat  you  are  IhusJy  a  creep 
and  a  scuzzball . . .  unless  I  get 
the  contact. 

There's  another  invention  for 
you.  You  sharp  inventors  have 
already  figured  out  what  I'm  go- 
ing to  suggest.  Let's  see  a  circuit 
which  detects  a  pileup  on  fre- 
quency and  sends  1 ,000  voKs  at 
high  amperage  through  the  micro- 
phone to  a  steel  plate  in  the 
operating  chair  if  the  transmit  but- 
ton is  pushed.  We'll  get  those  pile- 
ups  dowrt  to  manageable  size  for 
me  yet. 

I  don*t  know  if  1,000  volts  is 
enough.  Maybe  you  can  recom- 
mend some  DX  ops  who  shoutd 
be  recruited  to  check  out  the  opti- 
mum voltage,  It'd  make  a  good 
article  for  73,  right? 

NEXT:  MADE  IN  KOREA? 

How  long  before  we  start  seeing 
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some  ham  gear  made  In  Korea? 
With  the  plummeting  of  the  dollar 
vs.  the  yen,  the  Japanese  are 
busy  moving  production  to  Korea. 
You  see,  the  Korean  won  is  tied  to 
the  dollar,  not  the  yen. 

The  Koreans  are  already  busy 
flooding  the  U.S.  with  color  TV 
sets  and  VCRs.  Look  for  more 
and  more  consumer  electronics 
(0  come  from  there.  .  .mainly 
from  the  two  giant  Korean  firms, 
Samsung  and  Gold  Star.  Both  of 
them  are  already  in  production  on 
8mm  cameras  and  VCRs.  so 
they're  not  seriously  lagging  in 
technology,  .  .which  they've 
been  buying  from  Japan,  there 
being  very  few  Korean  engineers 
or  technicians. 

Being  so  close  to  Japan,  the 
Koreans  have  been  hiring  Jap* 
anese  engineers  and  technicians 
to  fly  over  on  weekends  to  moon- 
light. The  Koreans,  by  not  encour- 
aging amateur  radio  for  young- 
sters in  Korea,  have  gotten 
themselves  in  the  same  fix  we 
have. .  jhey  haven't  the  needed 
technical  people.  They're  fortu- 
nate to  have  Japan  close  by  so 
they  can  import  the  needed  tal- 
ent on  weekends , , .  weVe  too  far 
away,  so  we're  just  plain  up  the 
creek. 

If  Japan  isn't  careful  they  could 
end  up  losing  all  of  the  consumer 
electronic  industries  to  Korea. . . 
and  with  them  would  go  the  whole 
supporting  infrastructure  of  parts 
manufacturing.  Indeed,  this  has 
been  rapidly  moving  to  Korea,  too. 
You  know,  even  if  we  could  scrape 
enough  engineers  and  techni- 
cians together  to  get  consumer 
electronics  manufacturing  going 
in  the  U,S.,  we  no  longer  have  the 
parts  we'd  need  the  resistors, 
capacitors,  transformers,  coils, 
circuit  boards,  and  so  on.  Most  of 
the  firms  making  those  went  the 
same  way  our  American  manufac- 
turers did .  .  -  pffft. 

No,  we  don't  have  amateur  ra* 
dio  to  blame  totally  for  this  deba- 
cle. The  American  tax  structure 
did  its  part  to  destroy  investment 
here,  too.  When  I  was  interested 
in  building  a  product  to  sell  in  Eu- 
rope I  priced  making  it  here  and 
shipping  it  over  vs.  making  if 
there.  I  found  that  if  I  wanted  to 
invest  $250,000  in  a  plant  here  to 
make  the  product  Td  first  have  to 
earn  a  second  $250,000  and  give 
that  to  the  IRS  in  taxes.  If  I  wanted 
to  set  up  exactly  the  same  plant  in 
Ireland  I  found  I'd  only  have  to 
send  over  $125,000.  Ireland 
would  then  match  it. .  .help  me 
find  a  good  manufacturing  site .  .  . 
and  pay  to  train  workers  or  even 
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pay  to  send  them  to  the  U.S.  for 
training.  The  bottom  line  was  that 
rd  get  four  times  the  bang  for  my 
buck  by  opening  a  plant  in  Europe 
.. ,plus  rd  have  further  tax  ad- 
vantages from  manufacturing  in  a 
Common  Market  country,., and 
a  tax  holiday  for  several  years  in 
Ireland.  You  can  see  how  our  tax 
situation  drove  a  large  part  ot  our 
manufacturing  out  of  the  country. 
i  formed  an  Irish  branch  of  my 
company,  just  as  did  Apple,  Mem- 
orex,  and  many  other  U-S.  firms. 
It's  the  people  who  write  dumb  tax 
laws  who  are  the  problem,  not 
the  businessmen  who  prefer  to 
avoid  them. 

Smaller  firms  aren't  equipped 
to  handte  an  overseas  branch,  so 
they  either  make  a  go  of  it  in  spite 
of  the  tax  situation  .  or  don't. 
Our  shortage  ol  engineers  and 
technicians  has  hurt  this  group 
the  most»  virtually  eliminating 
them  as  competition. 

This  is  not  a  new  situation.  Over 
ten  years  ago,  when  FM  and  re- 
peaters were  just  getting  up 
steam,  Standard  Radio  was  our 
largest  ham  gear  supplier.  They 
made  HTs,  mobile  FM  rigs,  and 
even  repeaters.  Indeed,  it  was  a 
Standard  repeater  I  took  over  to 
Amman  and  set  up  as  JY73  back 
in  1973  on  .34/.94. 

When  I  visited  the  Standard 
sales  offices  in  Los  Angeles  I 
found  the  service  department  was 
made  up  almost  entirely  of 
Japanese  hams.  They'd  given  up 
on  finding  American  technicians, 
so  they'd  had  to  bring  Japanese 
hams  over. 

Tve  tried  to  interest  the  Koreans 
in  using  amateur  radio  as  a  way  to 
develop  more  of  their  desperately 
needed  engineers  and  techni* 
cians,  but  the  political  situation 
there  is  a  difficult  one.  Perhaps,  if 
we're  able  to  get  enough  hams  for 
a  OXpedition  to  Seoul  in  October, 
we'll  be  able  to  get 'em  more  inter* 
ested  in  developing  more  Korean 
amateurs. 

If  you  do  go  on  the  trip  I  think 
you  Ml  have  an  opportunity  to  see 
one  of  the  most  modern,  highly 
automated  electronic  factories  in 
the  world,  We'll  see  if  they  start 
getting  into  makmg  ham  gear  as 
well  as  other  consumer  electronic 
equipment, ,  .and cars, 

BETTER  HAMFESTS 

Perhaps  there  is  a  need  for  a 
hamfest  organizer's  newsletter.  I 
see  innovative  hamfest  ideas  here 
and  there*  bul  on  the  other  hand  I 
sea  some  hamfests  which  sure 
could  use  major  consulting  from 
an  e?<peri.  Having  probably  been 


to  more  hamfests  than  any  other 
living  ham,  Til  get  the  ball  rolling 
here  with  some  ideas.  Lordy.  IVe 
been  to  hamfests  all  around  the 
world  1  Here  are  some  random 
thoughts  you  might  pass  along  to 
your  next  hamfest  committee: 

There  are  four  general  groups 
you  want  to  attract  and  each  re- 
quires a  different  pitch.  First  come 
the  industry  people  for  the  exhibit 
area.  Second  are  the  flea  mar- 
keters. Third  are  the  local  hams. 
Fourth  are  the  hams  from  up  to 
atK^ut  200  miles  outside  the  local 
area. 

The  industry  people  who  are 
most  important  to  you  are  the 
ham  dealers.  Of  secondary  im* 
portance  are  manufacturers, 
which  includes  the  magazines. 
You'll  increase  the  mdustry  ex- 
hibits by  emphasizing  the  quan- 
tity and  quality  of  the  atten- 
dance. .  .but  don't  be  tempted  to 
exaggerate  it. .  . most  of  us  have 
been  to  enough  hamfests  to  be 
able  to  make  surprisingly  accu- 
rate estimates.  You  have  to  let 
industry  people  know  a  year 
ahead  so  they  can  set  their  plans. 
And  please,  donl  have  your  ham- 
fest conflict  with  another  major 
hamfesti 

Since  most  industry  people 
come  from  afar,  be  sure  to  let 
them  know  about  any  nearby  at- 
tractions such  as  theme  parks. 
You  might  also  make  up  a  special 
map  showing  the  location  of 
restaurants  and  shopping  areas 
.  . .  perhaps  with  some  recom- 
mendations. This  will  help  out-of- 
town  ham  visitors  too. 

You  might  arrange  for  an  ex- 
hibitor meeting  on  Friday  night. 
Provide  a  meeting  room  and  re- 
freshments. Also,  even  if  you 
have  to  increase  the  booth  price 
a  bit,  consider  having  an  exhib- 
itor lounge  with  some  coffee 
and  snacks  in  the  morning  and 
sandwiches  for  lunch  so  they 
don*t  have  to  get  on  the  chow 
lines  and  waste  valuable  sales 
time  to  get  lood.  Coffee  and 
doughnuts  in  the  a.m.  are  greatly 
appreciated.  Dayton  has  a  sepa- 
rate exhibitor's  lounge.  Oriando 
and  Miami  provided  nice  exhibitor 
lunches. 

You  might  include  brochures 
for  local  attractions  in  your  mail- 
ings. That  might  get  out-of-town 
industry  people  to  bring  their 
families  and  come  a  day  early  or 
stay  a  day  late — and  help  bring 
'em  back  again  next  year. 

Have  you  thought  to  have 
someone  go  around  to  take  pic- 
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When  we  set  out  to  make  the  best  amateur  radio 
equipment  in  the  world,  we  had  some  pretty  tough 
standards  to  live  up  to ... 


...  yours 


*  «  * 


and  ours. 


So  we  designed  f\e  RO850  Repeater  Controller  the  industry's  !op  o!  tfie 
line  repeater  control  system.  Now  in  rrs  "ttiird  wave"  of  innovation,  thanks  to  its 
designed  tor  the  future  architecture  and  new  software  releases 
"The  '850  defpnes  the  industry  standard  in  repeater  control  systems. 

•  Ful^  renrotely  programmable  wrth  Touct>-TQfie  commands 

•  Front  paf>e^  LED  display 

•  Over  300  word  customized  male  and  femaJe  speecti  synttiess  vocabulary 

•  Time/day  of  week  Scheduler  with  10  set-up  states.  30  changeovers  and 
events,  over  100  scheduled  items  for  hands  off  operation  and  automatic 
reminders 

•  Full  or  tialt  duple?c  eutopaich,  autodcal  (250  numbers},  emefgency  autodiaJ, 
fev©*se  autopatch,  aniidiaier,  toll  restrict  inctuding  tetephone  exchange 
tables,  supports  rerrioie  and  muttipte  phone  fines 

•  fnformative  remotely  programmable  ID'S  (17),  tail  messages  (13). 
bulletin  boards  (5) 

•  16  channel  voice  response  analog  metering,  automatic  storage  of 
mtn/max  values  on  each  channel,  values  may  be  read  back  on  command 
or  may  be  irxrluded  in  any  programmable  messages 

•  Si^Xiorts  synthesized  remote  base  transceivefs  a/Kl  full  duplex  iirrks 
m    Individual  user  access  codes  to  selectable  feaiunes 

•  Mailbox  for  useMo-usef,  and  systemi-io-user  messages 

m    Paging-  two- tone,  5/6  tone,  DTMF,  CTCSS,  HSC  display, 
user  commandable  and  may  be  included  in  programmable 
messages  {ie.  alarms) 

•  Easy  hookup  to  any  repeater 


If  your  repeater  budget  can't  afford  the  '850,  we  offer  tfie 
ROSS  Repeater  Controller,  which  we  like  to  call  the  "second  best 
repeater  controller  in  the  world".  Ifs  a  scaled  down,  simplified  version  of 
our  '850,  but  overall,  it  offers  more  capabiNty  and  higher  quality 
than  anyone  elses  control  equipment  at  any  pnce, 

•  Remotely  pfogrammable  wrth  Touch-Tone  cominands 

•  Over  175  word  Gustomized  male  ^seech  synthesis  vocabulary 

•  Seiectable  "Macro  sets"  tor  easy  control  operator  seiecton 

•  Autopatch,  aulodiaf  (200)  numbers,  emergency  autodial,  reverse  patch 

•  Remotely  programmable  informative  IDs (7),  tail  messages  (3), 
bulletin  board  (2) 

•  Supports  Synthesized  remote  base  transceiver,  control  receiver,  alarm 
m  Selectable,  inkxinatrve  courtesy  tones 

•  Talkirtg  S-rneter,  Two- tone  paging 
m  Easy  hookup  to  any  repeater 

For  those  who  like  to  "roll  their  own",  we  can  get  you  off  to  a  nolfing  start  with 
ojr  IT032  Intelligent  Touch^Tone  Control  Board  Much  more 
than  just  a  decoder.  jTs  a  mini-conirol  system  of  ite  own,  with  the  basic 
repeater  and  rer7K>le  base  functior^  buiU'ia  And  rt  can  be  lajEored  by  you 
with  rts  Pe^sonafity  Prom. 

•  28  remotefy  controllable  latched  or  pulsed  logic  outputs 

•  4  alarm  or  remote  sensed  logic  inputs 

m    Response  messages  to  confirm  command  entry 

•  Repeater  dine  tons  including  COR,  IDer,  timers,  courtesy  tone,  etc 

•  RerTKJte  base  functions  including  control  of  synthesized  transceFver 


nn 
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Our  new  Digital  Voice  Recorder  lets  you  remotely  record  IDs,  tail  messages, 
and  varrous  other  response  messages  for  automatic  playback  through  your 
repeater.  Audra  »s  stored  digitally  with  no-compromise  reproducten  quality  in 
up  to  eight  megabits  of  memofy.  The  DVR  can  support  up  to  three  independent 
repeaters  for  a  low  per-channel  cost  its  Touch*Tone  activated  voice  maiibOK 
lets  youT  users  easily  record  messages  for  other  users  when  they  aren't  around. 


Remotely  recordable,  variable  length  audio  tracks, 

accessed  from  controller  messages 

Top  qualify,  no  compromise  audio  reproducliori 

Supports  up  to  ttnee  rep^ters  for  cost  effective  installation 

Fxpandabie  to  roughly  6  minutes  of  speech  in  8  n>egabFts  of  memory 

£^y  Bitertace  to  RC-850,  RC-85  controllers,  or  to  any  Stand-alone  repeater 


QST;  Attention  All  Hams 

ff  you  own  a  shack,  you  should  know  about  ShackMaster^, 

ShackMaster  lets  you  cany  your  home  station  with  you  in  t!^  palm  of  your 
harKi  It  acts  as  your  gateway  to  the  world,  linking  your  handheld 
transceiver  to  your  high  performance  HF  station.  Now,  instead  of  your 
valuable  home  equipment  being  available  to  you  1%  of  the  time, 
its  available  99%  of  the  time!  Whether  around  the  house,  in  Ihe  yard, 
or  ^:ro!Ss  town,  StiackMaster  tet^s  you  take  il  with  you 

But  thars  jUst  part  of  ShadcMastef's  story.  Jt  leis  ytw  communicate 
with  tfe  family  by  handling  third  party  Iraffe-  its  electronic  mailbox  and 
mtercom  let  you  keep  in  touch.  And  a  simplex  patch  tels  you  place 

important  calls  directly  through  your  home  phone. 

«  Cfossband  linking  -  VHF/UHF  to  HF 

•  Telephone  acce^  to  your  home  station 

•  BSR  Home  Control  interface 

•  Eleclronic  Mailttox 

•  ShackPatch*  intercom  into  the  shack 

•  PersonaiPatch""  simplex  autopatch 


advanced  -» 
computer 
controls,  inc. 


All  our  products  are  documemied  with  high  quality,  easy  to  read  manuals. 
Our  goal  es  to  advance  the  state  of  the  repeater  art.  But  most  of  all, 
our  products  put  the  FUN  back  into  the  FUN  MODEI 


To  order  one  of  ttiese  advanced  control  products,  call  408-749-8330 
Technical  manuals  are  available  for  purchase  and  the  amount  paid  is  applied 
as  a  deposit  on  Ihe  equipment  For  specifications  and  a  copy  of  our  ACC 
Notes  newsletter,  just  write  or  send  in  your  QSL  card  to; 


1 08t  6  Northndge  Square 


Visa  and  Mastercard  accepted. 


Cupertino,  CA  95014 


(40e)  727-3330 


Kantronics  Introduces 

2400  BAUD  PACKET 

Not  Just  For  All  Computers 
But  For  All  TNC's  Too! 


Packet    channels 
are  congested,  and 

faster  is  better.  So  Kantronics  has  designed  a 
2400  baud  PSK  (phase  shift  keying)  modem 
and  included  it  in  an  all  new  KPC-2400.  In  addi- 
tion, we  are  making  this  modem  available  in 
PC-board  form  to  add  to  your  TNC-1  or  TNC-2, 
cables  included!  If  you  have  a  KPC~1  or  KPC-2, 
well  take  it  in  trade  for  a  new  KPC-2400. 

Since  October  28,  1982,  the  rules  have  allow- 
ed for  baud  rates  up  to  19.6K.  Of  course,  we've 


W  H Y   2  4  0  0    BAU  D?  ,«  been  ope.«ng 


at  1200  baud  with 
Bell  202  (1200  baud)  standard  tones.  However, 
the  bandwidth  of  our  radios  is  fully  capable  of 
running  up  to  2400  baud,  giving  us  congestion 
relief.  Our  phase  shift  modem  (PSK)  takes  ad- 
vantage of  the  bandwidth  available  and  the 
reasonable  linearity  of  the  audio  channels,  and 
it  is  designed  with  the  V.26TER  CCITT  specifi- 
cation in  mind.  To  add  to  your  TNCor  trade  for 
a  new  KPC-2400,  see  facing  page. 


KPC-2400  Features 

•AX. 25  version  2  software 
•Supports  multiple  connects 

•All  EPROM  software  is 
Kantronics  written  and 
U.S.  copyrighted 

•Advanced  software  HDLC, 
elinninating  expensive  chips 

•In-house  programnners/engineers 

•In-house  service  representatives 

•Periodic  updates 
—we  keep  you  on  the  air 


KPC'2400 

All  the  Features  of  KPC'2 
Plus  2400  Baud 


When  we  set  out  to  design  the  KPC-2400  ™,  we 
wanted  it  to  be  compatibSe  with  existing  units,  and  it  is. 
The  KPC'2400  features  both  the  KPC-2  modem  for 
300  baud  HF  and  1200  baud  VHP  work,  and  a  new 
phase  shift  keying  (PSK)  modem  for  2400  baud  opera- 
tion. Ail  modes  are  software  selectable  with  HBAUD 
command! 

In  addition,  we've  retained  the  RS-232/TTL  jumper  for 
easy  direct  mterfaoe  to  PC  compatibles  or  the  VIC/ 0*64 
series.  Hence,  with  the  KPC-2400  you  get  HF,  VHP,  and 
2400  baud  packet  with  all  computers  that  have  a  serial 
port,  all  in  onel 

The  KPC-2400  of  course,  retains  the  version  2  soft- 
ware with  multiple  connects,  and  we've  included  an  on- 
board memory  diagnostic  routine  too. 

Suggested  Retail  $329. 00 


speed  up  your  local  area  network  with  the  new  2400  TNC 
Modern^.  The  2400  TNC  Modem  is  a  PC-board  that  mounts 
directly  above  your  existing  TNC  PC-board.  By  adding  the 
2400  TNC  Modem  to  TNC-1  or  2,  you  gain  2400  baud  whife 
retaining  1200  baud  operation,  switch  selectable. 

Two  2400  TNC  Modems  will  be  availabte  — one  for  TNC-Vs,  and  another  for 
TNC-2's.  If  you  purchased  a  TNC-1  or  TNC-2,  manufactured  or  kit  version,  the  2400 
TNC  Modem  should  be  compatible.  If  you  have  a  home  brew  case,  the  installation 
may  require  case  modification. 

The  2400  TNC  Modem  will  be  available  in  late  June.  You  may  order  the  2400  TNC 
Modem  through  a  Kantronics  dealer  or  directly  through  Kantronics,  using  check,  money  order, 
Visa  or  Mastercard.  Suggested  Retail  $I4R00  (includes  shipping}. 


Speed  Up  Your 

TNC- 1  Or 

TNC-2 

To 


2400  BAUD 


Trade  In  Your 

KPC- 1  Or 

KPC-2 
For  a  New 

KPC'2400 


That's  right— Now  you  can  trade 
in  your  Packet  Communicator 
(KPC-1),  or  KPC-2,  and  for  just 
$149.00,  you'll  receive  a  NEW  KPC- 
24001 

It's  easy.  All  you  have  to  do  is  fill 
out  the  KPC-2400  EXCHANGE 
SCHEDULING  FORM,  and  mail  it  to 
Kantronics  with  check,  money  order. 
Visa  or  MC  number.  You'll  be 
scheduled  for  exchange  and  notified 
by  mail  when  to  return  your  KPC-1  or 
KPC-2  to  Kantronics.  Once  we 
receive  your  unft,  a  new  KPC -2400 
will  be  shipped  directly  to  you. 

You  may  atso  schedule  your  ex- 
change by  calling  the  Kantronics 
order  desk  and  giving  your  Visa  or 
MC  number.  Just  call  (913)842-7745 
between  9-12,  1-4  (Central  Standard 


m 


KPC-2400 
EXCHANGE  SCHEDUUNG  FORM 

To  schedule  your  KPC-2400  escchange,  please  till  out  ttie  information 
below  and  nnail  this  forni,  including  S149.00paymen!  {shipping  mdudedJ 
to  Kantronics,  1202  E,  23rd  Street.  Lawrence,  KS  68046,  You  will  b^ 
notified  by  ma]|  ot  your  authorization  number,  and  scheduled  exchange 
date-  DO  NOT  RETURN  YOUR  UNIT  WITH  THIS  FORM.  This  form  is  be 
ing  used  !0  SCHEDULE  returns 

When  It  IS  iinrfe  to  return  yOur  unit,  please  DO  NOT  SEND  BACK  ANY 
CONNECTORS,  CABLES  OR  POWER  SUPPLIES.  Semi  back  only  the 
unit  itself   Any  cables,  cooneciors.  or  powet  supplies  received  will  not  be 
returned.  You  will  receive  a  new  n^nual  and  a  Q-pin  connector  with  your 
new  KPC-2400- 


Namd 


Call  Sign 


Address 
City 


^State 


Zip 


Phonet 


i- 


.Date 


Unit  to  be  exchanged  (check  one  J 
Serial  Number  


XPC't 


KPC'2 


Payment  (check  one) 


.Check  or  Money  Order 

VISA 

.Master  Card 


VtSA  or  Master  Card  Number. 

Exp.  Date. 


Any  unit  returned  to  the  factory  without  payment,  authorisation  number 
and  prior  scheduling  wifl  not  receive  pnorily  placemenl. 


■I 
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Time)  Mondav-Fridav,  and  we'll  take  it  from  there. 

To  guarantee  a  quick  turn-around  time,  Kantronics  is  schedul- 
ing ALL  exchanges,  and  assigning  authorization  numbers.  Any  unit 
returned  to  the  factory  without  prior  scheduling  and  authorization 
number  will  not  be  given  priority  placement. 


Kantronics 


10Q 


RF  Data  Coinmiinications  Specialists 
1202  E.  23  Street     Lawrence,  Kansas  66040     (913)  W2-7745 


Hi 


l» 


/n  repeaters ,  there  s   NO  COMPARISON 

For  your  new  or  upgraded  Repeater  System^  you  won't  find  a 
better  quality  or  higher  performance  machine  than  the  New 
SCR2000X. 

This  highly  advanced  unit  includes  a  wide  array  of  DTMF  Remote  Control  Functions, 
Automatic  Digital  Controls,  and  a  full  complament  of  front  panel  local  control,  test  and 

metering  functions.  The  2000X  is  a  com- 
mercial grade  repeater  which  provides 
BF  pertomiance  superior  ro  any  competi* 
lEve  unit.  And  it's  buiit  to  last — for  years 
and  years^by  Si>ectruni..,the  people 
with  over  a  decade's  experience  in 
woHdwide  repeater/link  systerns. 


STANDARD  FEATURES 

AtJlnpalch/R© verse  Palch,  W/D  &  l  inhibit 
Dial  Pulse  Con ^eftef  fl  AutodiaJer 

Phone  line  &  'over  the  air"  commar>d 
mod^s^  Virtually  all  functions  may  be  turned 
on/off  remotely. 

Touch  Tone  Control  of  Timeout',  'Hang 
Time',  Patch  Timeout,  TK  Inhibit/Reset, 
Patch  &  Revefse  Patch  Inhlbit/Fleset,  PL. 
ON/OFF  (w/optionaT  P.l_  board},  etc. 
Up  10  6  Auxiliary  Functions.  Moft  witti 
TTC300. 

Full  16  Digit  Decoding  with  Crystal  Con- 
trolled Decofier  IC 

Touch  Tone  Mute         ■  *'Kerchunk  Killer" 
Unique  Courtesy  Tones 
Timeout  Warnjrvg  Tones 
Automatic  CW  ID  &  ID  Command 
Microprocessor  Memory  'Battery  Backup" 
Auto^tch  AGC  ft>r  constant  levels 
Local  Status  indication  via  12  Function  pan- 
el LED  Display 

Front  panel  Touchtone  Pad  for  Local  Con- 
trol ^  Phone  line  access. 
Full  Panel  Metering:  Rcve.  &  Xmtr.  func- 
tions plus  Voltages  &  Currents 
New-Improved:  RGVR,  IP  HF  Xjiitr,»  Power 
Supply! 

30-75  Watt  VHF  &  UHF  Models 
100-1  SO  Wati  RnalAmps  Available 


SCR2{>00X  W/Accessorles 

SCATOO  100-150  W  Annp. 

SCP30  Super  Heavy  Duty 

30  Amp.  Power  Supply,  etc. 


SPECTRUM'S  2000X 

Microprocessor  controlled  repeater 


ti 


The  Repeater  of  the  Future"— Available  Today! 

FCC  Type  Accepted  for  Commercial  Service 

And  that's  not  alL..       We  also  make 
SCR77D  Desktop/Portable  Repeaters 


Ideal  for  low  power  local  use 

Portable/Mobile  at  the  scene  of 

an  Emergency 

increase  coverage  al  parades 

or  other  Public  Service  events 

"Mountaintopping"'  with 

battery  pack 

Full  Duplex  Computer/ 

Data  Links 
Compact,  Rugged 
Self  Contained 


10WUHF.  BuiltHnDuplexer 

15W  VHF,  Exterrial  Dpxr. 
Optional  Aulopatch  &  P.L 
AC  or  12  VDC  Input 


Rcvr.,  Xmtr,  Control  Boards,  Duplexers,  Antennas,  Cabmet3,  Xcvrs,  etc*,  also 

available.  Amateur  &  Commerciai. 

SPECTRUM  COimmUNiC/kJiONS      -^^ 

DEPT.S6  -  toss  W.  GEIiyANTOWN  PIKE  *  NORftlSTOWN,  PA  1*403  '  (215)  531-lTlO  -  TUC  §46-211 


1*800-237-3063 

7  A.M.  TO  5  RM.  MON'-THURS 

IIIM  CONTINENTAL  U.S.  EXCEPT  FLl 

FOR  ALL  YOUR 

CRYSTAL 
NEEDS! 

General  communication 

industry  •  Marine  VHF 

Amateur  •  scanners 

CB  Standard  &  Special 

Microprocessor 


GET  YOUR  FREE 
1986  CATALOG 


JHN 


SINCE 
1965 


Call  or  write 

JAN  CRYSTALS 

PO  BOX  06017 

i^ft  Myers.  Ft 

53906-6017 

(813)956  2397 


vrsA 


©©mpytters    ARIL  Poryoun 

FAIRFIELD 
COUNTY 

HAMFEST 


$:0QAM5:QOPM 

Sunday,  September  7,  1986 

Nofw^ik  Nat  ion  ai  Guard  Armory 

Merrttt  Parkway  Exit  38 

Norwafk.  Conn. 


special  PTtie  Drawing 
lor  Emtiy  Regtstralion 
P.O,  eox32G 
Weil  Haven,  CT  06516 


Talk  tn  On 
147;39/.99RPT 
14&.52(}  Slmf^lax 


Acfmbfion 

Tallgsle 

Tablet 


$  3.00 
$  5.00 
$10.00 


16    73  Amateur  Radio  •  August,  1986 


.  .  .WAYNE  W2NSD/1 

Here  are  ten  reasons  why  you're  going  to  be  all  upset 
with  yourself  if  you  don't  subscribe  to  73— Now! 

1.)  If  we're  going  to  get  amateur  radio  growing  again  I'm  going  to  need  your  help.  I  can  do  it,  but  not  alone. 

2  J  You're  going  to  enjoy  the  new  life  in  73 ^articles  on  how  and  why  you  can  get  involved  with  packet  radio, 
OSCAR,  traffic  handling,  DXing,  cross-band  repeaters,  RTTY,  sfow-scan,  and  so  on. 

3-)  You  won't  want  to  miss  73's  bargain  DXpeditions— starting  with  Asia  this  October—  going  to  Sarawak  9M8 
Brunei  V85  and  Sabah  9M6, 


4.)  Will  I  be  able  to  get  800,000  new  hams  licensed  per  year  in  China?  I  think  I  can 
how  Pm  going  to  do  it.  Til  even  tell  you  how  to  get  such  a  program  going  in  the  U,S, 
We  sure  could  use  it! 

S*)  Are  you  interested  in  73  reader  evaluations  of  ham  gear?  Now  you  can  vote  on 
your  gear  and  read  what  the  other  73  readers  think  of  theirs. 

6-)  Want  to  find  out  just  how  bad  an  operator  you  are?  Read  the  LID  list 
in  73 and  weep.  Better  yet,  shape  up! 

7-)  How  about  building  stuff?  Tlf  be  running  all  the  simple  construction 
projects  I  can  get  in  73.  Better  get  out  your  soldering  pencil  and  tin  it. 

8.)  I  have  a  whale  of  a  lot  of  fun  building  gadgets,  typing  away  on  RTTY, 
working  high-speed  CW,  making  DX  contacts  on  10  GHz  from  a  local 
mountain  (DX  being  a  new  state),  working  a  new  country  on  20m,  getting  on 
the  air  from  some  very  rare  spot . .  .stuff  like  that.  Don't  stay  in  a  rut  with 
your  hamming,  there  are  just  too  many  fun  things  to  do — and  Til  be 
writing  about  'em  in  73, 

9.)  I've  forgotten  what  this  was,  but  it  was  very  important  and 
persuasive.  If  I  coufd  remember  it  you'd  call  my  800  operator 
immediately  with  your  subscription.  You'll  never  forgive  yourself 
if  you  miss  out  on  this  one . .  J  remember  that  much!  I  think  it 
had  something  to  do  with  a  whole  lot  of  money— perhaps  a 
free  trip  somewhere.  Check  73  for  the  details. 

10, J  We're  going  to  be  reprinting  some  of  the  funniest 
ham  humor  from  73's  sordid  past,  A  medical  checkup  is 
recommended  before  reading. 

11.)  (bonus)  Yes,  f  know  73  got  pretty  dull  last  year— well, 
well,  Vm  back  and  whatever  73  is,  it  won't  be  dull.  Better  get  a 
refill  on  your  Diazide  so  you  won't  be  after  me  for  giving  you  apoplexy 

when  you  read  my  editorials. 

Call:  1-800-722-7790        r 

Send  in  the  coupon— or  call  my  800 
operator  and  get  started  with  73. 
It's  only  $19.97  a  year,  or  three 
years  for  $50.  (Three's  obviously 
the  best  deal.  Three  years  from  now 
you1l  wish  you'd  bought  six.)  You 
can  send  a  check  or  your  credit  card 
Info.  Remember,  procrastination  is 
the  thief  of  73,  so  do  it  now.  Look, 
youVe  got  my  guarantee:  Either 
you  enjoy  73  or  you  can  ask  for  your 
money  back.  Y'all  write,  y'hear? 

Wayne  Green  W2NSD/1 
Editor/Publisher— again  I 


and  you  will  want  to  read 


Name- 
Call— 


D  Check 


YES !    Enter  my  subscription  to 
73  lUlagazine  starting  with  the  next  issue. 


DAmex. 


DMC 


1     Expiration  date: 

I      CALL:  1-800-722-7790 


a 
O 


73  Magazine    WGE  Center    Peterborough,  NH  03458    USA 
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ETTERS 


OPEN  REPLY 


] 


Richard  Baldwin  W1 RU 
President.  lARU 

I  have  read  with  great  interest 
and  considerable  dismay  the 
"open  letter"  addressed  to  yoy  by 
Herbert  Schoenbaum  KV4FZ 
published  in  the  May,  1986,  issue 
of  75Magazine.  AsNetControHor 
the  Caribbean  Maritime  Mobile 
Net  f70S2.5  kHz.  1100  UTC  to 
1 200  UTC  daily).  1  feel !  must  take 
considerable  exception  to 
KV4F2's  across-the-board  con- 
demnation of  cruising  yachtsmen 
who  are  also  hams. 

Mr.  Schoenbaum  Is  completely 
in  error  that  ''cruisers''  do  not  feel 
it  necessary  to  obtain  reciproca) 
licenses  in  foreign  ports.  In  my  ex* 
penence.  the  vast  majority  do  ob- 
tain such  licenses,  and  are  well 
aware  of  the  necessity  for  doing 
so.  We  have  files  of  information 
available  to  facilitate  this  licens- 
ing, and  are  frequently  asked  for 
it.  Certainly,  there  is  a  smalt  mi- 
nority fof  yachtsmen]  who  do  not 
accept  the  concept  and  operate 
iHegally.  These  are  soon  eliminat- 
ed from  our  net  operations,  if 
there  Is  any  question  at  alL  I  just 
wonder  how  Mr.  Schoenbaum  ob- 
tains his  alleged  information  on 
these  so-called  "illegals"  or  ''pi- 
rates." He  currently  resides  In 
OhEo! 

Further.  If  a  cruising  yacht  ob- 
tains a  C6A  reciprocal  or  any  other 
and  takes  a  few  days*  cruise  away 
from  that  jurisdiction  or  waters, 
then  returns,  it  is  certainly  not  only 
legal,  but  required  that  he  use  his 
U.S.  callsign  aboard  his  U.S.  reg- 
istered or  documented  vessel 
while  in  international  waters.  On 
his  return  to  the  port  where  his 
reciprocal  license  was  issued,  he 
must  again,  of  course,  use  that 
callsign  designation.  A  case  in 
point— the  British  Virgin  Isl^ands 
are  only  40  miles  from  St.  Croix. 
Boats  going  to  the  6VI  use  their 
U.S.  callsigns  en  route,  then  oth 
tain  a  SVI  VP2V  r&c]pTOQa.l  on  ar- 
rival and  use  it  in  BVl  waters.  They 
can  cross  over  and  back  many 
times,  using  their  U.S,  call  en 
route  and  their  VP2V  recip,  while 
in  BVl  territory-  That  recip,  is  good 
for  one  year,  whether  in  BVl  wa- 
ters or  not. 

Mr.  Schoenbaum*s  allegations 
that  cruising  yachtsmen  only  use 
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their  ham  radio  to  make  phone 
patches  is  ridiculous,  I  have  man- 
aged my  net  for  at>out  two  years, 
taking  up  to  30  daily  check-ins. 
and  doubt  if  I've  been  asked  to 
make  over  a  dozen  patches  in  that 
timel  Those  who  do  ask  for  and 
make  patches  are  usually  in  areas 
where  there  is  no  phone  service, 
or  it  is  poor  at  best. 

And  his  corvtention  that  ''cruis- 
ers*' seldom  get  on  the  air  on  the 
high  seas  in  true  international  wa- 
ters is  a  complete  falsehood.  I 
cannot  count  the  number  of  "Mar- 
itime Mobiles"  I've  passed  traffic 
for  and  given  weather  Informa- 
tion, port  information,  etc.  to,  who 
are  en  route  from  the  Azores,  Ca- 
naries, or  from  here  to  Bermuda, 
the  Panama  Canal,  etc.  Further,  a 
large  part  of  our  ''cruisers**  sel- 
dom gel  on  their  radios  in  port,  as, 
rather  than  "luxuriating"  in  a  for* 
eign  marina  being  entertained,^ 
they  are  too  darned  busy  working 
on  their  boats  and,  yes,  even 
working  at  jobs.  Mr.  Schoenbaum 
seems  to  feel  that  all  yachtsmen 
are  wealthy  idlers,  and  this  per- 
haps has  led  htm  to  zero  in  on 
them  from  pure  envy  of  their 
lifestyle! 

I  have  met  personally  many, 
many  of  these  folks,  and  have 
found  them  all  fully  aware  of,  and 
accepting  of.  the  legalities  of  the 
use  of  ham  radio  aboard  their 
tx?ats  and  in  foreign  ports.  A  large 
portton  were  hams  long  before  go- 
ing sailing. 

We  provide  a  service » the  name 
of  the  game  in  amateur  radio,  and 
have  been  directly  responsible  for 
saving  lives  and  property,  locating 
overdue  or  missing  vessels, 
providing  local  navigation  infor- 
mation, and  soon. 

KV4FZ.  whom  I've  known  per- 
sonally tor  about  10  years,  is  an 
extremely  knowledgeable  elec- 
tronics expert.  1  seriously  doubt 
he  has  ever  set  foot  on  a  blue-wa- 
ter cruising  yacht  for  a  real  cruise. 
Therefore,  I  feel  he  should  confine 
his  expertise  to  electronics  and  re- 
train  from  hts  Qui»(Otic  zeal  in 
chasing  "pirates"  and  interfering 
with  the  operations  Of  the  various 
Maritime  Mobile  Nets! 

Louis  K*  Bean  KV4JC 
St.  Croix  USVI 

/'m  r&affy  tired  of  hearing  the  con- 
stant bickering  between  KV4FZ 
and  the  Maritime  Mobile  Net  It's 
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been  in  and  out  of  the  ham 
magazines  for  years — always  the 
same  accusations,  always  the 

same  indignation.  You  want  trou- 
ble? Let's  tati<  about  the  taxi  driv- 
ers in  New  York  using  two  meters. 
Let's  talk  about  the  contras  in 
South  America  running  around 
with  their  IC-02A  Ts.  Who  cares  if  a 
couple  of  yachtsmen  use  20  me- 
ters for  phone  patches?  At  least 
they're  hams. 

There  are  more  important 
things  to  worry  about  than 
whether  a  ham  is  where  he  says 
he  is.  You  guys  seem  to  forget  that 
ham  radio  is  a  hobby,  not  a  reli- 
gion. Until  someone  comes  up 
with  something  intelligent  to  say, 
you  *//  fjof  see  another  word  on  the 
subject  in  73,— KWrO. 


DIGITALIS 


1  like  the  proposal  for  a  digital- 
radio  service.  Ideally  this  shouki 
be  part  of  ham  radio,  but  it  can 
never  be  due  to  the  emotional  is* 
sue  of  Morse  code.  If  this  service 
had  been  available  three  years 
ago,  I  would  have  never  gotten  a 
ham  ticket. 

Earl  Morris  N8ERO 
Midland  Mt 

That's  exactly  what  the  oppo- 
nents of  the  Public  Digital  Radio 
Service  are  saying.  Although  am- 
ateur packet  radio  and  the  PDRS 
are  fundamentally  different  most 
people  would  flock  to  the  "no* 
code"  PDRS,  leaving  ham  radio 
in  the  lurch. 

Believe  it  or  not,  we  have  anoth- 
er shot  at  a  no^code  amateur  li- 
cense. It  looks  as  though  the 
Novice  Enhancement  proposal 
will  be  approved — once  it  is  in 
place,  well  put  on  the  pressure  to 
drop  the  5-wpm  code  requirement 
from  the  Novice  license. 

No<:ode  is  far  from  dead— the 
FCC  is  in  favor  of  it,  the  ham  man- 
ufacturers are  in  favor  of  it,  and 
you  and  /  are  in  favor  of  it.  The 
crucial  missing  piece  is  the  Board 
of  the  ARRL,  and  I  have  the  feel- 
ing that  with  sufftcient  pressure 
from  the  membership  of  the 
League,  the  Board  would  endorse 
a  no-code  license.  Remember, 
Eari,  that  ARRL  Directors  are  ba- 
sically  politicians,  and  politicians 
have  been  known  to  change  ttteir 
minds.^KWtO. 


TECHNOFLUBS 

My  career  is  electronics,  for 
which  I  have  always  had  a  spiritual 


tove.  I  owe  most  of  my  success  to 
ham  radio;  electronics  education 
in  America  is  disgraceful!  My  high 
school  friends  and  I  started  an  in- 
formal club  to  teach  ourselves 
electronics  (in  the  late  50s)  be- 
cause there  was  no  other  way  to 
learn  iL 

We  were  denied  permission  for 
a  ham  station  at  school.  The  atti- 
tude ttiere  seemed  to  be,  "We, 
the  intellectual  elite,  don*t  under- 
stand electronics:  therefore,  it  is 
irrelevant."  We  were  reduced  to 
conspiracy— having  gotten  the 
runaround  after  requesting  nicely 
that  the  school  library  subscribe  to 
Popular  Electronics,  we  mailed  a 
subscription  form  in  the  school's 
name,  checking  the  squares 
marked  s  years  and  sia  «4E  later. 
It  workedl 

It's  impossible  to  learn  anything 
in  the  public  school  system  that 
leads  to  occupations  better  than 
teaching.  If  teachers  knew  such 
things  as  electronics,  they  could 
get  real  jof^s!  The  l^ack  half  of  my 
high  school  physics  book  was 
filled  with  good  electronic  stuff, 
but  the  teacher  never  reached  it. 

i  expected  to  learn  "real"  elec- 
tronics at  a  state  university's  engi- 
neering school,  and  was  badly 
disillusioned  by  a  faculty  of  frus- 
trated physicists  and  mathemati- 
cians with  no  practical  experi- 
ence. Several  of  them  could  not 
speak  understandable  English, 
The  prevailing  educational  theory 
there  was,  '1f  you  know  all  of  the 
generalities,  you  can  derive  all  of 
the  specifics."  More  academic 
elitism!  Though  I  managed  to 
graduate,  I  feel  that  most  of  my 
time  was  wasted.  The  most  useful 
knowledge  I  gained  in  college 
came  from  ham  radk>,  through  as- 
sociation with  the  university's  club 
station. 

Professional  educators  appar- 
ently still  espouse  the  effete  and 
fraudulent  theory  that  a  teacher 
doesn't  need  to  know  the  subject 
matter,  but  only  tiow  to  teach.  My 
city  has  a  fair  amount  of  electron- 
ics industry— a  local  high  school 
grudgingly  offered  a  basic  etec* 
tronics  course,  employing  a 
teacher  who  attempted  to  explain 
the  "shematic"  diagram  of  a  * 'su- 
perheat" receiver. 

There  are  still  a  few  excellent 
technical  institutes  staffed  by  real 
electronics  people  instead  of  "ed- 
ucators." Is  the  dwindling  number 
of  young  hams  any  surprise,  when 
high  school  students  are  advised 
by  teachers  and  peers  that  a  tech- 
nical education  isn't  a  "real"  edu- 
cation, and  that  engineering  is 
bad  because  engineers  design 
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weapons?  Does  Japan  have  such 
a  problem? 

Name  withheld 

/  spent  a  year  m  the  Electricat  En- 
gineering department  of  a  large 
eastern  university,  and  was  sick' 
ened  to  sm  senior  EE  students 
who  couidn't  teli  the  difference 
between  a  capacitor  and  a  resis- 
tor They  could  sol'i^e  equations 
and  even  design  circuits  using  re* 
sistance  and  capacitance,  but 
they  had  no  practical  experience 
at  alL  One  day,  I  stood  quietly  and 
watched  while  two  graduate  stu- 
dents attempted  to  solder  a  tran- 
sistor to  a  printed-circuit  board- 
without  sotder!  They  were  trying  to 
melt  the  leads. 

rtt  bet  that  in  Japan  things  are 
not  much  different,  t  realize  that 
every  child  in  Japan  is  taught  etec* 
twnics  in  school,  and  I  recognize 
the  preeminence  the  country  has 
in  the  electronics  industry.  In 
America,  every  child  Is  taught 
mathematics  in  school.  Are  we  a 
country  brimming  with  mathe* 
maticians?  Of  course  not 

Two  things  account  for  Japan  *s 
success  in  the  eiectrvnics  indus- 
try. F7/SI,  the  Japanese  are  ex- 
tremely good  at  copying  other 
people's  technology.  Second,  the 
Japanese  government  and  the  irh 
dusiry  work  side  by  side  to  make 
certain  that  they  remain  on  top  of 
the  heap.  The  result  is  that  efec- 
tfonic  products  are  made  with  a 
iugher  quality  and  a  lower  price 
than  we  can  ever  hope  to  achieve. 
Improving  our  technical  education 
is  useless  unless  we  can  also 
bring  production  costs  down  to  a 
reasonable  fevet. 

It's  crazy  to  buy  American  prod- 
ucts just  because  they're  Ameri- 
can; t  refuse  to  pay  twice  as  much 
for  a  product  haffas  good  as  what  t 
can  get  from  overseas. 

By  the  way,  why  did  you  want 
your  name  withheld?  Are  you  stilt 
Ndmg  from  your  high  school  li- 
brarian?-'KW10. 


10  METERS  OR  11? 


The  recent  tragedy  on  Mt, 
Hood,  where  nine  teenagers  losl 
their  h'ves,  prompted  some 
thoughts  on  how  ham  dubs  could 
help  to  prevent  such  occurrences. 
Not  by  providing  emergency 
commynicalions  after  the  fact, 
which  is  done  now,  but  rather  to 
interest  climbing  club  members, 
who  are  mostfy  young  people,  in 
gening  ham  licenses  so  thai  they 
would  always  have  communica- 
tions with  Ihem  during  their 
climbs. 


There  are  a  number  of  occur- 
rences of  lost  hikers  and  climb- 
ers each  year  in  the  Paciftc  Norih- 
west,  and  f  am  sure  thai  it 
happens  throughout  the  country. 
These  events  cost  a  substan* 
tial  amount  of  money  in  terms 
of  rescue  activity,  to  say  nothing 
of  the  risks  taken  by  rescue 
personnel- 

Et  seems  to  me  that  it  would 
be  an  ©xcellefrt  project  for  a  ham 
club  to  acquaint  climbing  and  hik- 
ing cfubs  with  fhe  wonders  of  hav- 
ing amateur  radio  with  them  on 
excursions  to  the  wilderness. 
There  may  be  thousands  of  new, 
young  recruits  for  the  ham  ranks 
to  boot. 

The  main  activity,  as  I  see  it, 
wouJd  be  to  tell  climbing  clubs 
about  VHP  and  repeaters,  and  the 
natural  combination  of  mountain- 
climbing  and  ham  radio.  The 
emergency  aspect  is  a  bonus. 
Could  this  be  another  incentive  for 
no^ode  exams  in  the  VHF  and 
UHF  bands? 

I  am  challenging  a  local  club  to 
start  something  along  these  lines 
and  I  would  request,  since  you 
have  been  prodding  clubs  to  get 
going  on  new  recruits^  that  you 
could  make  a  similar  challenge  on 
a  national  scale.  How  about  it? 

Niel  Classon  W7NYB 
Renton  WA 

/  hate  to  say  it,  but  you  would  be 
better  off  telling  the  clubs  atx>ut 
CB.  Their  public-service  record  is 
just  as  good  as  ours,  and  there  are 
about  ten  times  as  many  CBers  as 
there  are  hams.  There's  even  a 
national  CB  emergency  channel, 
something  we  hams  haven't 
thought  of.—KWtO, 


AM-ATEUR  RADIO 


One  of  the  main  reasons  that 
yours  and  other  fast-buck  ham 
magazines  ignore  AM  is  that  there 
is  no  money  in  it  for  you— no  big, 
glossy  ads.  You  cater  to  the 
bucks,  and  the  Japs  have  them* 

Heaven  forbid!  If  too  many 
hams  started  using  AM,  it  would 
cut  down  on  your  business.  After 
all,  most  AMers  are  runnrng  old 
junkers  25-30  years  old.  That's 
not  the  worst  of  it:  Supposing, 
horror  of  horrors,  that  new  hams 
and  others  started  building  AM 
transmitters  from  okJ  black-and- 
white  tube-type  TV  sets.  It  would 
be  disastrous— for  your  business. 
that  is. 

So  please,  spare  us  all  that 
crapola  about  the  state  of  the  an. 
AM  phone  is  still  an  efficient  and 


effective  means  of  communica* 
tion.  We  know  you  are  mainly  out 
forthe  payola. 

Fred  HuntLey  WSRNC 
Nevada  City  CA 

What,  you  mean  there's  money  to 
be  made  m  ham  radio?  Get  with  it, 
Fred,  AM  is  about  as  efficient  as 
spark,  t  suppose  when  CW  came 
around,  there  were  still  a  few 
spark-forever  fanatics  who  clung 
on  to  the  very  end,  and  that's  the 
way  it  wilt  be  tor  A  fi^. 

If  AM  is  so  hot  why  isn  'f  anyone 
writing  about  it?  We  don 't  toss  AM 
articles  into  the  garbage;  we  don 't 
get  any  AM  articles.  The  reason  is 
that  ham  radio  has  moved  on. . ,  if 
you^e  stuck  in  the  hobby  of  40 
years  ago,  I  feet  sorry  for  you^ — 
KWtO. 
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LEND  ME  UR  EAR 


Your  editorial  about  the  pro- 
posed Efectfonrc  Communica- 
tions Privacy  Act  (ECPA)  was  to 
the  point,  as  usual,  but  didn't  teli 
your  readers  what  to  do  about  It, 
Calling  your  Congressman's  of- 
fice and  just  leaving  your  opinion 
with  a  receptionist  doesn't  help. 
You  have  to  get  through  to  the 
decision- makers, 

I  called  my  legislators  and 
asked  to  speak  with  the  staff 
member  responsible  for  commu- 
nications issues.  These  staffers 
are  responsible  for  reviewing 
pending  legislation  and  often  de- 
termine how  a  legislator  votes  on 
an  issue. 

In  speaking  with  these  staffers, 
I  found  that  none  had  read  the 
bill,  and  only  one  had  a  vague 
idea  what  it  was  about!  After 
explaining  what  the  bill  was  (I 
had  called  a  Senator  in  January  to 
ask  for  a  copy  of  the  proposal, 
which  \  promptly  received),  I  ran 
through  my  list  of  objections.  All 
three  staffers  seemed  interested 
in  my  objections.  Letters  were 
sent  to  the  three  reiterating  my 
conclusions.  I  tried  to  t>e  as  log- 
ical and  objeclrve  as  possible- 
emotional  pleas  just  won*l  work. 
Representative  Judd  Gregg 
seems  to  have  changed  his  posi- 
tion, and  Senaior  Gordon  Hum- 
phrey appears  now  to  understand 
the  issues. 

ril  bet  that  my  communications 
about  ECPA  are  the  only  ones  re- 
ceived by  these  legislators.  As 
such,  they  will  carry  a  lot  of 
weight.  The  key  is  to  effectively 
communicate  with  the  decision- 
makers in  government.  You  must 
speak  with  the  proper  staff  mem- 


ber and  follow  up  your  conversa* 
tk>n  with  a  letter.  We  can  have  a 

large  say  in  legislation  ff  we  just 
influence  the  right  peopfe. 

Peter  M.  Bealo  W82MJG/1 

Salem  NH 


SUBCW 


1 


While  I  was  reading  Never  Say 
Die  in  the  April  issue  of  73, 1  was 
somewhat  surprised,  or  should  I 
say  impressed,  to  learn  that 
Wayne  does  scut>a  diving.  I  have 
been  diving  for  only  five  years, 
but  have  enjoyed  amateur  radio 
for  more  than  30  years.  I  hold 
an  Extra^lass  Cickel  and  a  Mas- 
ter Diver  Trainer  (instructor)  certi- 
fication. 

As  a  diving  instructor.  I  offer 
a  specialty  diving  course  entitled 
Underwater  Communications  Us- 
ing International  Morse  Code, 
In  the  course  I  teach  C  W  up  to  five 
wpm  and  the  different  ways  to 
use  C W  underwater,  and  I  encour- 
age my  students  to  go  on  for  their 
Wovice  license  (the  course  ma- 
terial includes  a  ham  license 
manual). 

The  marriage  of  diving  and 
amateur  radio  is  becoming  very 
popular  with  the  course  members, 
it  is  drawing  the  divers  into  ham 
radio  and  the  amateurs  into 
dtving. 

A  side  benefit  to  all  of  this  is  that 
when  I  lake  a  group  of  divers  to  the 
Caribbean  each  summer.  I  have  a 
ready-made  group  of  hams  to 
make  a  mini-DXpedition.  As  you 
well  know,  what  could  be  more  ex- 
citing than  a  dive  trip  and  DXpedi- 
tion  to  some  exotic  island?  This 
kind  of  esccitement  is  most  appeal- 
ing to  the  age  group  the  diving 
industry  is  trying  to  attract— the 
age  group  that  amateur  radio 
needs. 

This  may  be  a  small  contri- 
bution to  make  to  solve  the  prob- 
lems confronting  amateur  radio 
and  its  lack  of  growth,  but  for 
the  past  year  the  local  radio 
club  and  Novice  class  has  pro- 
duced no  new  hams.  During  this 
same  time  period  my  classes  are 
getting  the  attention  from  the 
would-be  hams. 

There  are  all  kinds  of  possiUli- 
ties  for  the  future,  maybe  an  inter- 
national club  of  some  kind  for  am- 
ateurs who  are  also  active  divers 
to  promote  diving  trips  and  OXpe* 
ditions.  Maybe  a  net  to  discuss 
different  diving  activities:  the  nesd 
best  thing  to  diving  is  a  good  rag* 
chew  about  diving! 

Bill  Wheeler  KiDEW 
Lebanon  MO 
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SEE  US  AT 

DAYTON 
BOOTH  359 


AMATEUR 
TELEVISION 

ATV  MADE  EASY  WITH  OUR  SMALL  ALL  IN  ONE  BOX  TC70-1 
TRANSCEIVER  AT  A  SUPER  LOW  $299  DELIVERED  PRICE. 


TC70'1  FEATURES: 

•  10  pin  VHS  color  camera  and  RCA  phono  Jack  video  inputs. 

•  Crystal  locked  4.5  mHz  sound  subcarrier. 

•  PTL  (Pusfi  To  Lool<)  T/R  switching. 

•  Sensitive  UHF  GaAsfet  tuneable  downconverter. 

•  Two  frequency  1  watt  pep  xmtr.  1  crystal  included. 

•  Xrnit  video  monitor  outputs  to  camera  and  phono  jack. 

•  SmaJ*  7  X  7  X  2.5"  for  portable,  mobile,  or  base. 

•  Draws  only  SOO  ma  (exc.  camera)  at  13.8  vdc. 

Just  plug  in  your  camera,  VCR,  or  compuler  composite  video  and 
audio,  70  cm  antenna,  12  to  14  vdc,  and  you  are  ready  to  transmit  live 
action  color  or  black  and  white  pictures.  Sensitive  downconverter 
tunes  the  whole  420-460  mHz  band  down  to  cfiarmef  3  on  your  TV  set 
to  receive.  Botti  video  carrier  and  sound  subcarrier  are  crystal  con- 
troHed.  Specify  439.26,  434.0,  or  426,25  mHz,  Extra  crystal  Si 5. 


WHAT  ELSE  DOES  IT  TAKE  TO  GET  ON  ATV7 

Any  lech  class  or  higher  amateur  can  gel  on  ATV.  If  you  already 
have  a  source  of  video  and  a  TV,  it  costs  about  the  same  as  getting  on 
2  meters.  Now  you  can  be  seen  as  wall  as  heard, 

DX  with  TC70-T3  and  KLM  440-27  antennas  line  of  sight  and  snow 
free  Is  about  22  miles,  7  miles  with  the  440^6  for  portable  use  such  as 
parades,  races,  search  and  rescue,  etc.  You  can  add  one  of  the  two 
ATV  engineered  linear  amps  listed  below  for  greater  DX. 

AT  70  cm,  antenna  height  and  gain  Is  all  important.  Foliage  can  ab^ 
sorb  much  of  the  power.  Also  low  loss  tight  braided  coax  such  as  the 
Saxton  8285  must  be  used  along  wHh  type  N  connectors, 

The  1070-1  has  full  t)andwidth  for  color,  sound,  and  computer 
graphics.  You  can  now  show  the  shack,  computer  programs,  home 
video  tapes  and  movres,  repeat  SStV  or  even  space  shuttle  vfdeo  if 
you  have  a  Home  Satellite  Receiver. 

20  WATT  SPECIAL  .  .  $399 

SAVE  $15  on  the  TC70-1  &  ELH'730G 

when  purchased  together 

All  prices  include  UPS  surface  shipping  in  cont.  USA. 


ACCESSORIES: 


Mirage  D24N-ATV    50  watt  amp 
ATV,  SSa,    fM.  9  amps. 


S189 


KLM  440-27   14.5  dbd  antenna  . .  $89 
KLM  440-6     8  dbd  antenna $38 


AUnco  ELH-730G    20  watt  amp 
ATV,  SSB,  FM.    4.5  amps 


$115 


HAMS!  Call  or  write  for  for  full  line  ATV  Catalog. 


I 
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UCTS 


AEA  PK-232 
MULTIMODE  CONTROLLER 

The  Pakratt^  model  PK-232 
multimodo  controller  is  now  avail* 
able  from  Advanced  Electronic 
Applications.  The  PK-232  is  a 
complete  Morsa/RTTY/ASCIl/ 
AMTOR/packet  termmat  unit 
which  inlerfaces  with  any  comput- 
er having  an  RS-232  port. 

A  front-panel  switch  allows  se- 
iectior*  of  one  of  two  radios  for 
easy  HFA^HF  selection,  and  a  dis- 
criminator-style tuning  indicator  is 
included.  Twdnty^ne  indicators 
monitor  mode  and  status. 

The  PK^232  retails  for  $319, 
and  will  be  available  August  1st. 
For  complete  specifications, 
please  contact  AEA,  PO  Box  C- 
2160,  Lynwood  WA  98036-0918. 
Reader  Service  number  163. 

YAESU  FT  767GX 

Yaesu  USA  has  introduced  the 
FT-767GX  HF/VHF/UHF  multi- 
mode  (ranscoiver.  The  FT*7S7GX 
comes  equipped  for  HF  operation, 
and  optional  modules  are  avail- 
able to  extend  coverage  to  6m, 
2m,  and  70  cm.  The  rig  outputs 
100  Watts  on  CW.  SSB.  AM.  FM. 
and  FSK. 

Faciory-if^stalled  features  in- 
clude an  automatic  antenna  tuner 
for  160-10  meters,  a  CW  filter,  an 
electronic  keyer,  a  speech  pro- 
cessor, a  digital  wattmeter/swr 
meter,  and  a  dual-vfo  tracking 
system  for  OSCAR  or  repeater  op- 
eration. 

The  FT*767GX  (S  priced  at 
$1,759.95;  modules  for  2m  and 
6m  are  $169.95.  For  complete 


specifications,  contact  Yaesu 
USA,  PO  &OM  49,  Paramount  CA 
90723-0049,  Reader  Service 
number  152. 

CUSTOM  KNOBS 

Gusto m-printed  knobs  and  dials 
are  avaiiabte  from  Selco  Prod- 
ucts. Virtualty  any  Ioqo.  numeral, 
symbol,  or  line  can  be  printed  with 
a  character  height  of  as  little  as 
1mm.  A  wide  variety  ot  shapes 
can  be  printed  on,  and  it  is  possi- 
ble to  print  lines  around  a  corner. 
Knobs  and  dials  coma  in  black, 
gray,  whrte,  and  clear,  and  can  be 
overprinted  in  a  variety  of  colors. 

For  more  details  and  samples, 
intact  SBtco  Products  Co.,  7560 
Stage  Road,  Buena  Park  CA 
90621.  Reader  Service  number 
153. 

NEW  MERCER  DMM 

Mercer  Electronics,  a  dmsion  of 
Simpson,  has  rntroduced  the 
model  9370  autoraoging  digital 
multimeter.  The  9370  measures 
up  to  1 ,000  V  dc  in  5  ranges,  up  to 
750  V  ac  in  4  ranges,  up  to  10 
Amps  in  2  ranges,  and  up  to  2 
megohms.  A  memory  mode 
stores  a  zero  offset  of  99  counts. 
Also  included  is  an  audible  conti- 
nuity tester. 

The  model  9730  retails  for  $59, 
For  more  information  on  the  entire 
line  of  Mercer  test  equipment, 
contact  Mercer  Efectronics,  859 
Dundee  Ave..  Elgin  IL  60120; 
(St2}-697-2265.  Reader  Sen/ice 
numt>er  158. 

ICOM  IC-48A 

The  IC^BA  440-MHe  compact 


Custom  printing  senrices  avaiiabte  from  Selco. 


mobile  transceiver  is  now  avail- 
able from  ICOM  America.  The  IC- 
48A  covers  440-450  MHz  with  an 
output  of  25  Watts.  Features  in- 
clude a  large  LCD  with  auto-dim- 
mer,  and  21  scannable  memory 
channels.  For  more  information, 
please  contact  !COM  America, 
inc.,  PO  Box  C-90029,  Beflevue 
WA  98009'9029. 

JOHNSON  CHALLENGERS 

The  E,F.  Jotmson  Company 
has  introduced  a  new  series  of 
VHF/UHF  mobire  radios.  The 
Challenger™  UHF  mobile  (15 
Watts)  arvd  VHF  mobile  (20  Watts) 
come  with  eight  synthesized 
channels  and  programmable  pri- 
ority scan.  The  Challenger  Plus^ 
UHF  mobile  (30  Watts)  and  VHF 
mobile  (40  Walts)  feature  19  chan- 
nels and  dual  priority  scanning. 
Both  Challenger  models  offer 
multi-tone  Call  Guard''*  multi- 
code  digital  Call  Guard,  a  timeout 
timer,  a  monitor,  and  a  user-pro- 
grammable scan  list. 

For  complete  details,  contact 


Diverslfted  Energies,  Inc.,  E.f. 

Johnson  Company,  201  South 
Seventh  Street,  Minneapolis  MN 
55402.  Reader  Service  number 
156. 

8-POLE  CRYSTAL  FILTERS 

International  Radio  now  has  8* 
pole  crystal  fitters  available  for  the 
Kenwood  TS-440  and  the  ICOM 
lC-751. 1C-751A.  lC-730^40/745, 
R-70/71.  and  I C-27 1/471/720/ 
720A.  Prices  range  from  $60  for 
individual  filters  to  $150  for  a  2.1* 
kHz  matched  SSB  crystal  sei. 

For  a  brochure  describing  these 
and  other  products,  send  an 
SASEto  International  Radio,  Inc., 
747Soam  Macedo  Bfvd.,  Port  St. 
Lucie  FL  33452.  Reader  Service 
number  157, 

MOBILE  CATALOG 

A  56-page  catalog  of  mobile 
antennas^  portables,  and  acce^ 
sories  for  the  mobile  market  has 
been  published  by  Antenna,  Inc. 
Complete  mechanical  and  etec* 
trical  specifications  are  offered 
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E.E  Jahnson*s  Chatienger"'  VHF/UHF  mobile  radio. 


AdvBnced  Design  Network 's  Mtcrofoop  antenna. 


lor  antennas  covertng  25-1,000 
MHz. 

To  receive  a  copy  of  the  cata- 
log, write  or  telephone  Cefwave, 
Route  79,  Marlboro  NJ  07746; 
(20t)'4$2'fB$0.  Reader  Service 
number  159. 

MICRO  LOOP  ANTENNAS 

Advanced  Design  Networks 
has  announced  their  Microloop 
series  of  small  HF  antennas. 
Across-the-loop  dimensions 
range  from  27  inches  for  10  me- 
ters to  104  inches  for  40  meters. 
The  antennas  may  be  mounted 
horizontally  or  vertically,  and  can 
handle  200  Watts  PEP. 

A  six-page  overview  of  Mi- 
croloop design  concepts  and  in- 
stallations  is  available  by  writing 


Advanced  Oesign  Net¥mrks,  inc., 
8601  66th  Street  Nortti.  PlneUas 
Park  FL  33565.  Reader  Service 
number  154. 

APPLE  TEKDRAW 

Tekdraw.  a  graphics  software 
package  for  the  Apple  //  f^mtly,  is 
now  avatlabia  from  Computer  Aid- 
ed instructional  Systems,  Usir>g 
Tekdraw.  you  can  design  sche- 
matics, circuit  boards,  arohitec- 
tural  layouts,  certificates,  charts, 
graphs,  and  so  on.  The  Koala 
Pad.  a  joystick,  or  game  paddles 
may  be  used  as  the  input  device. 

The  system  includes  predrawn 
symbols  which  can  be  selected, 
rotated,  and  positioned  on  the 
screen.  Tekdraw  will  save,  recall, 
and  print  your  designs. 


ti 


The  TravetComm  t200ponaiyte  modem  marketed  by  Technigroup. 


The  software  package,  inciud- 
ing  a  graphics  utility  section,  sells 
for  $6^.95,  For  more  details,  con- 
tact Computer  Aided  tnstructionai 
Systems,  Box  fT7,  Building  5, 
Service  Drive,  Hoiiy  Mt  4B44Z 
Reader  Service  number  161. 

TRAVELCOMM1200'* 

Technigroup,  Inc,  has  an- 
nounced the  TravelComm  1200 
portable  modem.  Designed  for 
use  with  portable  computers,  the 
300n200-baud  modem  operates 
for  atwut  thirty  hours  on  a  9-volt 
battery  (included).  Connection  to 
the  computer  is  made  via  a  06-25 
(RS-232C)  connector,  and  an  RJ- 
11  modular  phone  jack  handles 
the  telephone  line  (a  phone  cord  is 
provided  with  the  modem). 


For  further  infonnalion,  please 
contact  Techf)igroup,  Inc.,  16 
Green  Acre  Lane,  Nonhpon  NY 
11768:  (5W}'261-0423.  Reader 
Service  number  162. 

MIRACLE  RODS 

Miracle  Rod  of  Glasgow,  Ken- 
tucky, now  offers  a  Jow-tempera- 
tore  brazing  rod  for  aluminum. 
The  flux  I  ess  rods  may  be  used 
with  a  propane  torch  to  repair 
breaks  in  antennas,  to  braze  cavi- 
ties, and  to  weld  joints  as  simply 
as  soldering.  The  rods  have  a  high 
conductivity,  and  melt  at  730-740 
degrees. 

For  complete  information, 
please  contact  Miracle  Rod,  PO 
Box  791,  Glasgow  KY  42141. 
Header  Service  number  160. 
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n  you  are  not  satisfied  with  the  "sound  of 
your  station —It's  no  wonder— most  "^com- 
mum  cat  tons"  mics  you  use  were  designed  for 
iridustnsi  paging  or  p. a.,  not  for  the 
sophisticated  SSB  techntqueS-  The  HC-3 
response  g^ves  man  mum  aiitculation  for  get^ 
ting  through  OX  pile-ups  and  has  set  ttie  new 
standard  for  all. 

You  can  easily  mstaU  this  smaN.  advanc- 
ed Hetf  etement  mte  your  present  ofd  mie  or 
order  the  new  Heil  MM -5  SSB  mic  using  the 
high  qyalfty  HC-3 

For  more  details  or  TO  order  the  HeiJ 
HC^a  efement  at  SI 9.95.  the  HM  5  SSB  Mtc 
at  S54  95.  contact  HEIL.  LTD.,  Manssa.  IL 
62257  (618)  29&-3000  (add  $3,00  shjppmg) 
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KeaHng 

Is  BcUevtng,., 


THE  FORMULA  FOR  TWO  METER  DX: 
MTT144/28R  +  MML144/200S  =  VUCC! 


W  MtCROXXAVEMODl^LESm). 


Working  the  two  meter  band 
on  all  modes  is  a  snap  with 
Microwave  Modules.  Our  com' 
plete  line  of  transverters, 
receiving  converters  and 
solid-state  power  amplifiers 
make  it  possible!  Now,  you 
can  work  SSB,  CW,  FM  or  AM 


with  your  HF  muFtimode 
transceiver.  Discover  the  thrill 
of  Aurora,  Tropo  scatter, 
Sporadic-E,  Meteor  Scatter 
and  even  moonbouncel 

THE • PX" SHACK 

57  SlOFfFAyck  Drive 
B«ri«  li#»d.  Net*  Jersey  08502 


"When  You  Buy  Say  73" 
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73  Review 

Ampro  Little  Board 


hy  George  M,  Ewing  WA8WTE/4 


Ampro  Computers,  Inc. 
67  E.  Evelyn  Ave, 
Mountain  View  CA  94041 
Ampro  Little  Board™— $249 


There  is  a  phenomenon  in  a  rapidly  grow- 
ing and  changing  technology  like  person- 
al compuiers  that  \s  usually  calted  the  "price 
knee"  or  "crossover  point/'  This  is  a  point  in 
time  in  which  the  price  for  an  older  generation 
of  machines  is  dropping  quickly,  and  the  cost 
of  the  r^ew  generation,  initially  fairly  high,  is 
also  starting  to  fall.  At  some  point,  the  cost-ef* 
feotiveness  ratio  crosses  over,  and  the  new 
technology  becomes  cheaper  and  better  than 
the  old,  even  though  the  price  of  the  old  may 
be  falling  faster. 

At  some  time  in  the  last  year  or  two,  we 
appear  to  have  reached  that  point  with  3-bit 
CP/M  computers.  The  older  machines,  such 
as  the  Heath  H-a9  and  others  that  use  the  8K 
4116  memory  chips  plus  large  numbers  of 
TTL  and  LS-fami!y  chips,  are  being  replaced 


by  newer  machines  designed  from  scratch  to 
take  advantage  of  the  more  efficient  64K 
DRAMs.  custom  LSI,  and  other  technologies 
that  kiwer  the  chip  count  and  reduce  power 
consumption.  Of  course,  the  sirffest  competi- 
tion is  actually  from  the  rival  8086/80S8  and 
680D0  CPU  families,  but  even  within  the  CP/M 
world,  things  are  changing  fast. 

Why  a  CP/M  machine?  There  are  a  tremen- 
dous number  of  inexpensive  or  free  public-do* 
main  programs  available  that  are  of  interest  to 
the  amateur,  everything  from  aiaborate  RTTY 
and  logging  programs  to  those  for  circuit  anal- 
ysis and  filter  or  antenna  design. 

A  good  fhend  of  mine,  Jeff  K&2JN.  had 
been  planning  for  some  time  to  get  an  inex- 
pensive CP/M  computer  to  supplement  his 
IBM  PC  and  other  personal  and  home  ma- 
chines. He  looked  at  a  number  of  options, 
including  a  used  Heath  H-S9  or  H-19  upgrade, 
an  Apple  with  80-column  and  CP/M  cards,  a 
Commodore  128,  or  the  possibility  of  building 
up  a  system  using  a  surplus  Xerox  820.  Big 
Board,  Kay  pro,  Teievideo,  or  Osborne  board. 
After  much  deliberation,  he  decided  instead 
on  the  Ampro  Little  Board,  and  I  agreed  to  help 
him  put  his  system  together  despite  my  buitt-in 
prejudice  in  favor  of  HeathkJUZenith  products. 
The  rapidly  dropping  phce  of  the  little  Board, 
coupled  with  its  simplicity,  small  size,  and  rel- 


Photo  A,  The  Liftfe  Board  Plus,  which  includes  an  SCSI  interface. 
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atively  low  power  consumption,  made  it  look 
very  promising. 

Equipment  Needed 

The  Ampro  Lfttle  Board  (this  discussion  is 
only  about  the  Z-80A  CP/M  machine— Ampro 
also  makes  a  16-bit  MS-DOS  Uttle  Board)  is 
designed  to  ftt  in  the  same  physical  footprint 
as  the  PC  board  for  the  typical  5-1/4"  disk 
drive,  and  to  t>e  compatible  with  the  same 
voltage  and  power  requirements.  The  power 
connector  is  even  the  same  edge  connector 
that  most  drive  manufacturers  use.  This 
makes  packaging  a  homemade  Little  Board 
system  a  snap;  almost  any  surplus  drive  en- 
closure or  larger  terminal  will  do. 

A  sheet  of  surplus  1/2"  acrylic  plastic  picked 
up  for  a  dollar  at  the  Rochester,  New  York, 
hamfesl  flea  market  was  adequate  as  a  liase 
plate  for  Jeff's  ham-shack  system,  since  we 
intended  it  to  spend  its  whole  life  in  the  same 
spot  on  a  shelf.  For  a  system  that  is  to  be 
moved  around,  a  surplus  drive  enclosure  or 
one  of  the  tow-profiie  metal  cases  sold  for  IBM 
or  Apple  clone  builders  is  fine,  or  the  tK>ard 
can  be  mounted  with  a  little  effort  in  most 
terminal  enclosures.  The  small  si2e  and  low 
power  consumption  (and  less  resulting  heat) 
make  this  a  good  option. 

Besides  a  cabinet,  the  Ampro  builder  needs 
3  power  supply,  5-1/4'*  soft-sector  disk  drives 
(up  to  four),  and  some  kind  of  RS-232  seriai 
terminal  to  act  as  a  console.  (Unlike  the  Xerox- 
820  and  Big  Board,  the  Little  Board  requires  a 
separate  full  terminal  instead  of  just  a  key- 
board and  monitor.)  All  these  items  are  avail- 
able at  reasonable  cost;  check  surplus  and 
mail-order  catalogs  and  the  ads  in  ham  and 
computer  magazines.  We  decided  to  use  a 
surplus  IBM  60-Watt  power  supply,  perfectly 
adequate  for  the  Little  Board  and  a  couple  of 
drives.  These  supplies  are  widely  available 
and  a  real  bargain  right  now,  as  thousands  of 
IBM  freaks  are  pulling  them  out  of  their  PCs 
and  replacing  them  with  heavier  supplies  for  a 
hard-disk  upgrade. 

We  selected  two  full-height  40-tfack  drives, 
as  the  full-height  drives  are  usually  cheaper 
than  hdtf*heighL  ar>d  space  was  no  problem 
with  our  layout.  If  you're  going  to  stuff  a  couple 
of  drives  into  a  Heath  H-19  terminal  case  or 
build  up  a  briefcase  portable  RTTY  machine, 
half-height  drives  might  be  worth  a  few  extra 
dollars  in  saved  space.  If  you Ve  operating  bat- 
tery portable,  the  newer  half-height  drives 
may  also  use  a  little  less  power. 

If  the  power  supply  you're  using  doesn't 
already  include  a  cooling  fan,  putting  in  one  of 
the  smaller,  quieter  muffin  fans  is  good  rell^ 
ability  insurance.  The  thermal  design  and  lay- 
out of  your6nck3surB  will  determine  if  it's  at> 
solutely  essential,  but  it's  silly  not  to  include  a 


fan  except  in  the  most  extreme  low-power, 
battery-operated  briefcase  designs,  where  ev- 
ery Wart-hour  is  cfilical. 

For  a  terminal,  Jeff  decided  for  the  time 
being  simply  to  use  his  existing  IBM  PC  In 
terminal  mode  with  a  public-domain  commu- 
nications program.  If  you  don't  happen  to 
have  an  IBM  PC  tying  around,  another  possi- 
ble option  rs  to  use  an  inexpensive  home  com- 
puter such  as  an  Atari  or  Commodore,  with  a 
sehal  port  configured  as  a  termtna*.  New  Atari 
aooXLs  were  going  for  $39  or  3  for  $99  in  locat 
toy  stores  around  Christmas  tast  year!  inex* 
pensive  surplus  terminals  afso  are  widefy 
available.  If  1  decide  to  build  this  system  for 
myself,  lil  probably  took  for  a  good  used 
Heath  H-19,  as  it  already  has  a  front-panel 
knockout  for  two  half-height  drives.  The  simi- 
lar Radio  Shack  DT-1  is  another  good  bet. 

Remember,  though,  that  the  terminal  you 
choose  will  have  some  effect  on  what  software 
will  work  with  the  computer.  Pubfic-domain 
programs  that  are  written  for  a  particular  key- 
board and  display,  such  as  a  Heath-t9  or  a 
Lear  Siegter  ADM-3A,  may  need  to  be  modi- 
fied to  work  wTth  a  nonstandard  keyboard  and 
display.  I  would  not  recommend  a  4CK:olumn 
display  for  serious  word  processing  or  spread- 
sheets, for  example.  For  RTTY  and  CW  oper- 
ating, or  for  routine  QSL  logging  and  calcula- 
tions, a  cheap.used  home  computer  and  a 
junk  B&W  TV  set  may  be  perfectly  adequate. 
Besides  the  main  components  atready 
mentioned,  you'll  need  some  cables  and  con- 
nectors. The  drives  need  34-  or  35-conductor 
ribbon  cable  and  standard  5- 1/4"  disk-drive 
edge  connectors,  one  more  than  the  number 
of  drives,  as  the  connector  on  the  Little  Board 
1$  identical.  If  you  are  buHdfng  a  two-drive  sys- 
tem, you'll  need  three  connectors;  for  a  four- 
drive  system,  five;  etc.  If  you  wire  the  connec- 
tors yourself,  make  sure  that  the  signals  are 
on  the  even-numbered  conductors  and  the 
odd  ones  are  grounded. 

Using  shielded  ribbon  cable  and  keeping 
the  length  as  short  as  possible  will  help  reduce 
RFI,  both  in  terms  of  QRM  generated  by  the 
computer  and  computer  glitches  cause  by  rf 
from  the  station  transmitter  getting  into  the 
system.  A  grounded  metal  enclosure  for  the 
system  plus  filtering  and  bypassing  on  the 
power  cord  will  help,  too. 

Check  your  Ampro  manual  and  the  data 
sheets  and  schematics  for  the  drives  them- 
selves. Normally,  a  terminating  resistor  net- 
work goes  only  on  the  last  drive  in  the  chain 
and  is  not  needed  on  the  others.  You'll  also 
need  a  power  cable  and  connectors  for  the 
board  and  drives  and  provisions  for  bringing 
the  power-on  light  and  reset  button  Ime  out 
from  the  board  connector  to  a  convenient 
location. 

The  WO1770  disk-controHer  chip  can  han- 
dle up  to  four  soft-sector  drives  in  various  com- 
binations of  single*  or  double-sided  and  48  Of 
96  tracks  per  inch  (tpi) — 40*  or  80-track.  The 
CP/M  boot  disk  provided  by  Ampro  is  single- 
sided,  40-track,  however,  so  you'll  need  at 
least  one  of  these  drives  to  get  your  system 
up  and  running.  Also,  in  order  to  use 
DI5KC0PY  (one  of  the  diskK^opying  utilities 
provided  with  the  Utile  Board  operating  sys- 


Board 

Dimensions 

CPU 

RAM 

ROM 

I/O 


Disk  I/O 


Power 

Consumption 


The  {Original)  Ampro  Little  Board  at  a  Glance 

7-3/4*  X  5-3/4'*  X  3/4" 

ZSOA  at  4  MHz 

64K  (eight  64K  DRAM  chips) 

One  &*ft  (2732)  EPROM  for  Inma^ization 

Two  RS-232  serial  ports,  one  75-9600  baud,  one  75-38,400  baud, 

plus  one  Centronics  parallel  printer  port.  One 

serial  port  ts  used  to  communicate  with  any 

R&'232  serial  terminal  as  console. 

Western  Digital  W0-1770di5k'Controfler  chip  can  drive 

one  to  four  5-1/4'  soft-sector  disk  drives,  in  any  combination 

of  48  tracks  per  inch  (tpi)  and  96  tpi,  single-  or  double-sided 

drives.  Step  rates  are  selactal>le. 

+5  Vdc  @  750  mA,  + 12  V  dc  @  50  mA  (The 

-12  V  dc  for  the  RS*232  serial  ports  is  generated  on-txiardO 


Operating 
System 
Price 
litenufacturer 


CP/M  2.2.  plus  extra  utilfties  and  ZCPR  enhancements 

$249  list  (model  1B-1 ,  qty.  1-4,  as  of  April,  1986) 

Ampro  Computers.  Inc. 

67  E.  Evelyn  Ave, 

Mountain  View  CA  94041 

(415)-962-0230 
(Note:  Since  KB2JN  and  I  t>egan  this  projeci,  Ampro  has  begun  phasing  out  the  Original 
Uttle  Board  in  favor  of  a  newer  version,  the  Little  Board  Plus,  which  includes  an  added 
SCSI  interface  on  the  same  size  circuit  l>oard.  They  also  now  sell  a  line  of  piggyback  SCSI 
I/O  and  STD  bus  boards  which  will  work  with  other  Z-80  computers  as  well  as  the  origfnal 
Little  Board,  Interested  amateurs  should  inquire  about  prices,  etc.,  as  they  probably  will 
have  changed  by  the  time  this  review  sees  print.) 


tern  software),  you  wilt  need  at  least  two  drives 
of  the  same  kind. 

Documentation 

The  manual  provided  with  the  Little  Board 
has  135  8-1/2"  x  11"  pages.  About  a  third  of 
this  is  assembly  and  operating  instructions  for 
the  user,  and  the  rest  is  reprints  of  data  sheets 
for  the  key  ICs^  such  as  the  Z-SOA  CPU  and 
the  Western  Digrlal  WD-1770.  This  seemed  a 
bit  on  the  skimpy  side  at  first  to  an  old  Heath/ 
Zenith  user,  but  if  you  consider  the  fact  that 
the  Little  Board  not  only  comes  assembled 
and  tested  except  for  cables  and  peripherals 
but  is  also  inherently  much  simpler  than  old- 
er generation  Z-80  machines,  the  manual 
is  more  than  adequate  for  the  everyday  rou- 
tine user, 

Ampro  does  provide  an  optional  Technical 
Support  Package  for  customers  who  are  go- 
ing to  use  the  Little  Board  in  custom  or  OEM 
applications,  t  prefer  a  large  schematic  with 
everything  mapped  out  on  one  sheet,  but  the 
modular  schematics  provided  with  the  Little 
Board  are  clear  and  easy  to  read,  adequate  for 
most  routine  troubleshooting. 

Software 

As  for  software,  the  Little  Board  comes  with 
two  complete  operating  system  CCPs.  txjth 
regular  Digital  Research  CP/M  v.  2.2.  and 
ZCPH3  (an  enhanced  operating  system  that  is 
compatible  with  regular  CP/M  but  includes 
more  sophisticated  capabilities).  You  could 
write  a  book*iength  review  Just  on  ZCPR: 
many  user  groups  have  several  disks  filled 
with  help  files  and  special  utilities^  The  most 
obvious  advantages  for  the  beginner  are  tbe 


way  fife  directorfes  and  user  numbers  can 
be  manipulated.  ZCPR  will  allow  you  to  make 
a  file  of  any  disk's  directory  without  retyp- 
ing, and  will  shuffle  files  from  disk  to  disk  and 
user  area  to  user  area  very  easily— something 
that  is  difficult  or  impossible  to  do  from  stock 
CP/M. 

ZCPR  will  also  create  an  optimal  path 
search  for  a  fife  that's  not  on  the  currently 
logged  disk^  and  the  DIR.COM  version  of  the 
directory  utility  provided  by  Ampro  allows  an 
almost  mind-boggling  array  of  possible  argu- 
ments and  parameters  in  addition  to  the  stock 
CP/M  DIR  A:  or  DIR  B:.  You  can  hide  secret 
files  in  different  user  areas  and  still  access 
and  execute  them  from  the  currently  logged 
user  area  and  disk— once  you  know  how.  This 
might  be  important  for  classroom  use.  where 
different  students  may  have  to  share  disk  files 
in  different  user  areas.  For  myself,  being  able 
to  PIP  together  a  comprehensive  disk  irbrary 
directory  without  hours  of  retyping  is  the  most 
valuable  feature. 

Besides  the  usual  CP/M  utilities  like  PIP, 
EOp  STAT,  and  so  on,  Ampro  provides  other 
utilities.  AMPRODISK  allows  you  to  format. 
copy,  and  verify  a  disk.  This  is  similar  to  the 
combined  utilities  of  FORMAT  and  DUP  from 
Heath  and  some  other  manufacturers.  MUL- 
T1DISK.COM  allows  you  to  read  and  write  to 
other  soft-sector  CP/M  (and  CP/M-86)  disk  for* 
mats.  It  will  not  altow  reading  and  writing  of 
Heath/Zenith  hard^sector  or  Apple  35-lrack 
formats,  though,  LPNERASE,COM  allows  you 
to  recover  an  accidentally  erased  disk  fite, 
providing  that  the  disk  hasn't  been  physically 
over-written  or  reformatted.  STARTUP.COM 
allows  automatic  execution  of  programs  upon 
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powefHjp  or  reset.  MULTIFMT.COM  allows 
you  to  formal  a  blank  disk  in  other  soft-sector 
formats,  including  CP/M-e6  formats  for  some 
16-bil  computers.  SWAPC0PY.COM  allows 
you  to  copy  files  from  one  disk  to  another 
using  a  single  drive.  D(SK7.C0M  is  a  sort  of 
enhanced  combination  of  STAT  and  PIP  tor 
manipuiating  fries. 

The  Muttidisk  and  Multifomr^at  programs  are 
very  impressive  and  support  a  wide  assort- 
ment of  disk  formats,  including  relatively  ob* 
scure  ones  such  as  Heath  Lifeboat  and  TRS- 
60  Montezuma  CPfM.  To  use  the  programs, 
one  of  the  regular  drives  is  reconfigured  as 
disk  E:  (for  Emulate)  and  the  parameters  are 
selected  from  a  menu. 

Conclusions 

The  Ampro  Little  Soard  is  a  very  good  little. 
mgle-board  computer.  Besides  the  small  size 
and  iow  power  cor^sumption  already  men- 
tioned.  there  are  several  other  positive  fea* 
tures.  The  Z-80A  runs  at  4  MHz,  twice  as  fast 
as  many  early  CP/M  machines.  The  memofy- 
management  and  refresh  circuitry  is  entirely 
digital,  and  does  not  have  discrete  RC  net- 
wortts,  one-shots,  and  other  parts  cluttering 
up  the  path.  This,  combined  with  the  physical- 
ly small  size  and  low  chip  count,  makes  for 
very  relrable  operation. 

One  of  the  two  RS-232  serial  ports  provided 
will  run  as  fast  as  32.400  baud.  If  your  terminal 
can  handle  it  when  serving  as  a  console,  run- 
ning at  19.200  or  32,400  baud  instead  of  the 
older  standard  of  9600  baud  will  result  in  an 
amazing  speedup  in  writing  to  the  screen,  es* 
pecially  important  with  l/Onntensive  programis 
(ike  games  with  graphics.  Actual  graphics  ca- 
pability will  be  limrted,  of  course,  by  your  ter- 
minal and  the  CP/M  software  you  are  running. 

The  price  has  fallen  to  true  bargain  levels; 
Ampro  factory  ads  In  ham  magazines  dated 
January,  1966,  gtve  a  list  price  of  $249  in 
single-unit  quantltieSi  and  some  dealers  may 
even  discount  thts-  This  is  $50  cheaper  than 
just  a  soft-sector  controller  card  for  Heath 

On  the  negative  side,  the  most  serious  limi- 
tation on  ihe  original  Little  Board  is  the  fact 
that  you  have  only  two  RS-232  seriat  ports  and 
one  Centronics  parallel  printer  port.  With  one 
serial  port  tied  up  talking  to  your  terminal  as  a 
console,  that  leaves  just  one,  putting  you  in 
the  same  boat  as  stock  Kaypro  II  users.  If  you 
want  to  use  both  a  modem  (or  RTTY  TU)  and  a 
serial  printer,  for  example,  you  have  to  kluge 
up  a  switching  or  transfer  tK>x,  or  else  use  an 
exCra^ost  paralleRo-serial  adapter  on  the 
Centronics  port  to  drive  the  printer. 

Also,  the  serial  ports  support  data  only 
on  pins  2  and  3,  and  handshaking  on  pins  5 
and  20  (CTS  and  DTR).  If  you  have  a  fancy 
mcxjem  that  uses  other  lines  for  handshaking, 
earner  detect,  etc.,  there  may  be  some  prob- 
lems getting  it  working,  especially  tor  the  rela- 
tively  inexperienced  beginner.  Unlike  some 
other  computers,  there  is  no  physical  differ- 
ence between  a  DCE  and  a  DTE  port,  whtch 
can  also  be  confusing  for  a  beginner  The 
manual  does  explain  how  to  get  a  modem 
working  by  inverting  pins  2  and  3  plus  5  and 
20,  though. 
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Unlike  the  older  Z-dO  computers  such  as  the 
H-8,  H-89.  and  many  S*100  systems,  there  is 
no  bus  expansion  connector  on  Ihe  original 
Little  Board.  This  makes  adding  extra  t/0 
ports  and  other  hardware  options  fairly  diffi- 
cult. About  the  only  practical  approach  is  for 
boards  that  plug  piggyback  directly  into  the 
Z-60  socket.  There  is  at  least  one  manufactur- 
er of  clock/calendar  boards  that  ¥/ork  this  way 
and  that  are  relatively  inexpensive.  Ampro 
does  sell  an  SCSI  expansion  card  as  a  S99 
extra-cost  option  to  allow  additional  I/O  to  be 
added*  and  the  company  has  announced  a 
new  version  of  the  Little  Board,  the  Little 


Board  Plus^.  which  includes  the  SCSI  port  on 
the  card  for  at>out  S40  more.  This  looks  like  a 
worthwhile  oplton  for  more  ambitious  users 
and  is  cheaper  than  buying  the  Little  Board 
and  SCSI  card  separately,  or  even  the  $59 
SCSI  upgrade  kit,  Ampro  also  setis  hard<lisk 
packages,  an  STO  bus  adapter,  and  other 
options. 

In  closing*  tfien,  the  Ampro  Little  Board  is  an 
inexpensive,  reliable,  and  physically  small 
CP/M  computer.  For  applications  like  custom 
briefcase  computers  or  low-cost  systems  tor  a 
student  or  amateur  on  a  budget,  it's  a  good 
buy  indeed.  Reader  Service  number  151  .■ 


Hamcom  Terminal  Software 


by  E.  Benson  Scott  AE5V 

Advanced  Electronic 
Applications,  Inc. 
POBoxC-2160 
Lynnwood  WA  98036 
Hamcom— $49.95 


With  the  advent  of  digital  communi- 
cations and  the  increasing  use  of  com* 
pulers  in  the  shack,  one  is  always  looking  for 
easier  and  more  efficient  ways  to  combine 
functions.  AEA  (Advanced  Electronic  Applica- 
tions) markets  a  program  written  and  support- 
ed by  Emile  Alline  NE5S.  The  program.  Ham- 
com, produces  a  complete  Morse,  Baudot, 
ASCII,  and  packet  communications  program 
for  the  IBM  PC  or  compatibles.  The  software 
has  been  revised  severaJ  times;  I'll  review  4.E, 
the  most  recent  version.  No  more  wilt  you 
have  to  have  separate  programs  for  RTTY  and 
packet  communications;  Hamcom  has  com* 
bined  the  best  of  tx>th  worlds  into  one  very 
usable  terminal  program. 

The  software  is  written  in  Basic,  with  files  on 
one  double-sided,  double-density  disk.  The 
programs  have  been  compiled  to  facilitate  use 
and  speed  enhancemertt.  Other  than  a  brief 
instruction  sheet  for  setting  up  the  interface 
connections  and  a  two-page  review  of  the 
program,  all  documentation  and  insiructfons 
are  included  on  the  disk  and  can  t>e  read  from 
the  screen  or  printed.  When  printed,  the  ma- 
terial is  5-1/2  full  pages  of  information  in- 
cluding a  vefy  nice  summary  of  the  control 
functions. 

The  setup  and  default  menu  is  easily  and 
quickly  configured.  No  special  knowledge  of 
the  computer  is  required.  Line  widths  from  30 
to  80  characters  can  bB  programmed.  Ten 
pre-program  messages  in  each  code  (ASCII. 
Baudot,  CWp  and  packet)  can  be  written  at  this 
time  or  at  any  later  date.  One  nice  feature  is 
available  for  those  individuals  with  eariy  IBM 
equipment  with  single-sjded  format;  The  pro- 
gram is  set  up  so  that  owners  can  use  single- 


sided  disks  in  drives  A:  and  B:  and  not  have  to 
purchase  double-sided,  double-density  disk 
drives. 

An  ISM  PC  compatible  computer  or  PCjr 
with  a  minimum  of  80K  of  RAM  Is  required. 
One  serial  |Xjr!  is  necessary  to  receive  the 
Information  from  the  packet  TNC  or  RTTY/CW 
demodulator. 

Codes 

The  program  is  menu  driven:  ASCII.  Bau- 
dot. CW,  packet,  setup,  and  CW  practice  are 
options  that  can  be  selected.  After  one  de- 
cides which  code  format  to  use,  the  next  set  of 
options— setting  up  speed  and  other  parame- 
ters^immediately  appears.  For  the  advanced 
user,  more  unusual  fomnats  can  be  transmit- 
ted and  received,  but  for  the  neophyte,  there  is 
nothing  to  know  except  which  code  and  speed 
are  desired. 

The  ASCII  section  of  the  program  normally 
operates  at  110  or  300  baud,  but  is  variable 
enough  to  allow  essentially  any  combination 
of  baud,  bits,  or  panty  allowed  by  DOS. 

The  Baudot  section  allows  transmission 
and  reception  at  60,  66.  75,  and  100  wpm. 
These  options  should  allow  for  reception  of  all 
but  the  most  unusual  protocols. 

The  CW  section  allows  transmission  and 
reception  at  any  speed  from  five  to  approxi- 
mately 1 00  wpm  and  is  primarily  Itmited  by  the 
demodulator  interfacing  with  the  radio  and 
computer. 

The  packet  radio  section  allows  one  to 
transmit  and  receive  packet  radio  using  a  ter- 
minal node  controller  (TNC).  Variable  commu- 
nication rates  are  allowed  between  the  com- 
puter and  the  TNC. 

A  very  useful  portion  of  the  software  in- 
cludes CW  practice.  Characters  may  be  sent 
at  a  fixed  rate  or  as  you  enter  them  into  the 
keytKtard.  For  those  teaming  or  practicing  the 
art  of  CW,  character  speeds  are  not  depen- 
dent on  word  speeds,  and  variable  spacing  ts 
quite  easy  to  irKiorporate  into  the  setup.  The 
speed  will  slowly  but  automatically  Increase  If 
you  desire. 

Features 
Each  of  the  code  formats  uses  a  spfit- 


screen  technique,  allowing  transmit  and  re- 
ceive buffers  to  remain  tndepandent.  Should 
you  have  a  color  monitor,  color  options  are 
available.  Splitting  the  screen  is  a  status  line, 
which  can  be  moved  up  or  down.  This  line 
Includes  the  format,  speed,  transmit  or  re- 
ceive status ,  local  time  and  date,  as  well  as  the 
disk-saving  status,  printer  status,  diddle,  and 
WRU  status. 

Pre-programmed  disk-saved  messages  up 
to  256  characters  are  allowed  in  each  of  the 
code  sections  of  the  program,  making  a  tola! 
of  40  available .  This  is  a  nice  feature  in  that  the 
RTTY  station  can  be  listed  m  the  RTTY  sec- 
tion of  the  program  and  will  r^ot  interfere  with 
the  description  of  the  packet  station  in  the 
packet  portion  of  the  program - 

A  more  unique  and  fun  feature  is  the  ability 
to  capture  and  save  text  in  either  the  transmit 
or  receive  mode  "on  the  fly"  using  function 
keys.  Tapping  the  function  key  the  first  time 
begins  the  capture;  tapping  it  a  second  time 
ends  the  capture.  This  material  can  then  be 
saved  or  entered  into  text  at  a  later  time  with  a 
two-keystroke  entry.  The  transmit  and  receive 
buffers  are  not  limited  by  the  program,  only  by 
your  hardware  capacity. 

Interfacing  with  a  TNC  or  RTTY/CW  de- 
modulator is  quite  straightforward.  For  using 
most  of  the  newer  demodulators  or  TNCs, 
all  one  has  to  do  is  plug  one  end  of  the  RS- 
232  cable  into  the  computer  and  the  other  in- 
to the  demodulator  or  TNC-  For  those  with 
other  connection  options,  instructions  come 
with  the  program  for  connecting  the  push-to- 
talk  (PTT)  fine,  CW  transmit-receive  lines, 
ASCll/Saudot  transmlt-recelve  lines,  and 
ground. 

Conclusions 

Packet  radio  is  the  most  rapidly  growing 
fragment  of  our  hobby.  With  Hamcom,  a  termi- 
nal program  is  set  up  to  work  with  a  TNC, 
alleviating  a  number  of  problems  associated 
with  some  computer  terminal  programs  (such 
as  not  allowing  control  characters  other  than 
the  standard  letters,  numbers,  and  spaces  to 
be  transmitted).  The  packet  portion  of  the  pro- 
gram is  also  different  in  that  it  allows  you  to 
transmit  and  receive  essentially  simulta- 
neously. Transmitted  fines  are  shown  in  re- 
verse video. 

Forth©  beginner,  a  very  useful  feature  is  the 
ability  to  use  the  Hamcom  program  without  it 
being  attached  to  a  demodulator  or  TNC.  In 
this  way,  one  can  become  quite  adept  at  using 
the  available  functions  without  confusing  ail 
those  listening  on  the  air. 

Having  used  several  other  RTTY  programs 
for  other  computers  and  dedicated  terminals,  I 
found  this  software  package  easy  to  use  and 
thoroughly  thought  out.  There  are  very  few 
RTTY/ASCJ]  programs  available  for  the  IBM 
PC.  Because  the  PC  Is  one  of  the  least  fre- 
quently ufsed  computers  In  the  hamshack, 
software  is  not  as  readily  available  as  for  some 
of  the  smaller  computers,  such  as  the  Com- 
modore, If  one  is  looking  for  a  computer  termi- 
nal program  to  function  with  a  variety  of  inter- 
faces and  provide  flexibility,  AEA's  program 
might  very  welt  fit  the  bill  at  a  reasonable  cost. 
Reader  Service  number  152.  ■ 
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Portable  radios  can  be  a 

trade-off.  In  return  for  mobiJity 
you  get  loss  of  performfflice. 

WeD  now  you  can  cut  your 
losses  significantly.  All  you 
need  is  the  new  Larsen  UHF 
KaLDUCKrE®KD14<HW 
half- wave  antenna?  It's  a 
mouthful  but  it'll  do  your  ears 
a  lot  of  good. 

Because  it's  half-wave,  the 
KD14-HW  is  fully  resonant 
despite  the  poor  ground 
plane  portaDles  are  faced 
with.  Under  ideal  ground 
plane  conditions,  it  delivers 
performance  equal  to  a  full 
quarter-wave.  And  that's  a 
powerful  improvement  over 
most  portable  antennas! 


And  because  it  is  inherently 
resonant,  the  KDM-HW  can 
also  be  easily  remoted  with  a 
length  of  coax* 

The  KD14's  flexible,  easy- 
to-get-along-with  radiating 
element  measures  a  scant  12 
inches.  At  tlie  base  is  a  SVi 
inch  impedance  transformer 
that  gives  added  strength. 

The  KD14  half- wave  series 
is  also  available  in  a  collapsa- 
ble 2-meter  version. 

Cut  your  losses  and 
improve  your  gain  when 
you  operate  with  the  new 
Larsen  UHF  KuLDUCKlE® 
KD 14-HW,  with  no-nonsense 
warranty.  You  can  see  it  at 
your  favorite  amateur  dealer. 

*For  units  with  BNC  output. 
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See  your  favorite  amateur  dealer  or  write  for  a  Iree  amateur  catalog. 

IN  USA;  Larsen  Elec[ronics,  Enc.v  11611  N.E.  50tt>  Ave  iP.Q.  Box  l/gg/Vancojver.  WA  96663/ 206- 573-2722 
IN  CANADA:  Canadian  Larsen  Elet^tipnics,  Ltd./ 149  West  5th  Ave. /Vancouver,  s  C  V5Y  )K3/6O4'072-6517 

LARSEN?  KuLROD'^'  AND  KuLpLJCKlE*  ARE  REGISTERED  TRADEMARKS  OF  LARSEf^  ELECTRONICS.  INC- 
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A  Packet  Primer 


First  you've  got  to  know  the  lingo. 


Packet  radio  is  now  very  popular,  and 
dozens  of  amateurs  purchase  new  equip- 
ment weekly  to  get  on  the  air  using  this  new 
mode.  This  article  will  discuss  why  this  new 
mode  is  so  popular  and  evaluate  the  advan- 
tages of  using  packet  in  comparison  with  oth- 
er digital  modes. 

Join  the  Packet  R^dio  Revolution! 

You  may  recall  that  the  introduction  of 
machinery  into  manufacturing  during 
the  1 8th  centurv'  greatly  changed  the  way 
of  life  in  England  and  other  countries.  That 
major  change,  called  the  industrial  revolu- 
tion, substituted  the  power  and  speed  of  ma- 
chinery for  the  power  of  man's  own  muscle 
and  that  of  animals.  That  revolution  has 
shaped  our  way  of  life  today  more  than  any- 
thing else. 

Today  there  is  a  revolution  going  on  in  the 
technical  world  thai  ranks  in  importance  with 
the  industrial  revolution.  Many  peiMins  are 
calling  it  the  information  revolution— and 
packet  radio  is  a  pan  of  it.  This  revolution  is 
based  on  bringing  the  power  of  computers  to 
the  process  of  handling  information.  It  has 
already  change  our  way  of  living  and  will 
continue  to  do  so  in  the  future.  Its  theme  is 
well  expressed  in  an  advertising  phrase  used 
by  a  large  corporation:  Men  should  think, 
machines  should  work.  The  advent  of  com- 


puterized data  processing  allows  people  to 
emphasize  their  creative  skills  and  leave  the 
sorting,  filing,  retrieving,  and  moving  of  in- 
formation to  the  machines. 

The  information  revolution  is  primari- 
ly sparked  by  the  science  of  microelectron- 
ics, which  produces  integrated  circuits.  The 
lure  of  something  for  nothing  is  ver>^  ap- 
pealing. Haven  *t  you  ever  wished  that 
you  had  a  printing  press  to  run  off  a  few 
greenbacks?  Well,  that's  almost  the  way  it 
is  with  integrated  circuits,  Greatly  simpli- 
fied, the  process  is  a  form  of  priniiirg.  Much 
time  goes  into  designing  the  circuits  and 
photo  masks  and  setting  up  the  equipment ^ 
but  when  everything  is  completed,  the 
production  I  inc  turns  out  thousands  of  ci  rcuits 
for  pennies  each.  In  fact,  for  many  medium* 
scale  integrated  circuits,  the  cost  of  the  pack- 
age is  greater  than  the  cost  of  the  silicon  chip 
inside. 

The  above  trivia  is  at  the  heart  of  the  infor* 
mation  revolution  and  the  explosion  of  mi- 
crocomputers. The  spread  of  microproces- 
sors has  been  dmmatic.  covering  far  more 
than  just  microcomputers.  I  know  there  is  a 
microprocessor  in  my  microwave  oven,  my 
clothes  washer  (I  took  tt  apart),  and  my  auto- 
mobile ignition,  air  conditioner,  and  cruise 
control.  No  telling  what  other  device  has  one 
in  it.  The  same  is  true  of  the  ham  shack*  My 
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Fig,  2,  The  minimum  equipment  required  to  get  on  packet, 
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handie-talkie,  mobile  FM  rig,  HF  transceiv- 
er, and  VHF  multimode  rigs  all  are  mi- 
croprocessor controlled.  They  do  the  work 
(when  1  can  remember  the  proper  commands) 
and  I  have  the  fun. 

What  About  Packet  Radio? 

I  beiieve  packet  radio  is  the  branch  of 
the  information  revolution  that  extends  in- 
to amateur  radio*  The  power  of  the  micro- 
processor enables  us  to  have  new  and  more 
reliable  forms  of  communication.  Over  the 
next  few  years  we  witl  sec  tremendous  im- 
provement in  the  way  we  are  able  to  pass 
along  information.  Packet  will  not  replace 
CW  or  phone  modes  because  they  are  prac- 
ticed for  the  enjoyment  they  bring,  but  we 
will  see  a  powerful  amateur  digital  network 
created  that  will  transform  the  way  we  com- 
municate. 

At  it^  most  basic  level »  packet  is  simply 
another  way  for  amateurs  to  pass  iofonna- 
tion  between  them,  and  in  that  respect  it  is 
no  different  from  the  spark -gap  transmis- 
sions used  by  the  early  practitioners  of 
our  hobby.  With  microprocessors  iu  our 
bag  of  tricks  now,  we  can  move  more  infor- 
mation tn  more  interesting  ways.  Each  new 
mode  in  amateur  radio  over  the  years  has 
added  to  the  quality  or  quantity  of  informa- 
tion exchanged. 

Let  me  give  you  an  example  you  must  have 
experienced  yourself:  Someone  visiting  your 
neighbor  meets  you  on  the  street  and  com- 
ments on  your  antenna  farm.  He  mentions 
that  he  knows  a  ham  just  down  the  street  back 
tmme  and  wonders  if  you  could  call  him  to  see 
how  things  are  going.  You  wonder  how  to 
explain  the  diffictilty  of  contacting  that  ham— 
you  don't  know  his  callsign,  his  equipment, 
his  operating  habits,  etc.  It  would  be  a  multi- 
million-to-one  shot  to  turn  on  your  rig  and 
contact  him,  even  if  you  knew  his  callsign.  So 
you  make  some  excuse  and  suggest  that  he 
use  the  telephone. 

Now  look  at  how  that  scene  might  play 
when  we  have  an  amateur  digital  network. 


Voy  obtain  some  portion  of  the  back-home 
ham's  idenufication:  perhaps  his  last  name 
and  city  or  his  streei  and  city.  Then  you  use 
your  packet  terminal  to  access  the  network 
information  server.  You  provide  it  with 
the  information  you  have  obtained  and  in 
turn  receive  a  lifting  of  possible  names^  call- 
signs,  and  addresses,  plus  any  needed  rout- 
ing tnfonnation.  Your  visitor  can  then  identi- 
fy the  amateur,  and  you  can  acnd  a  message 
using  the  network.  If  the  other  ham  is  current- 
ly on  the  air,  the  message  is  delivered  right 
away.  If  his  station  is  not  operating,  the  mes- 
sage is  stored  for  him  and  you  are  informed  of 
the  situation.  It's  rather  like  making  a  phone 
call,  but  it  ts  ail  done  via  amateur  radio. 
Using  the  same  techniques,  you  could  al* 
so  have  sent  him  a  text  file*  a  computer 
program,  or  a  video  display  or  picture,  or 
even  operated  his  equipment  remotely.  Very 
osnvenient! 

One  of  the  words  we  hear  all  the  time  is 
*'digitai,*'  In  the  strictest  sense,  hams  have 
been  doing  digital  communication  for  many 
decades— they  call  it  CW.  Radioteletype 
(RTTY)  and  more  recently  amateur  telet>'pe 
over  radio  (AMTOR)  have  become  popular 
fornis  of  digital  communication.  Packet  is 
also  digital,  but  it  has  increased  capabilities 
compared  with  other  digital  modes  because 
of  the  advanced  techniques  used  to  address 
and  transmit  the  information. 

What  Docs  Packet  Do  That 
Other  Digital  Modes  Do  Not? 

Packet  offers  several  distinct  advantages 
over  older  digital  modes: 

1 .  Robust  error  detection.  It's  1 ,000  times 
more  comprehensive  than  AMTOR. 

2.  Networking.  The  packet  addressing 
technique  allows  a  series  of  stations  to  re- 
peat packets  to  each  other,  thus  forming  a 
network. 

3.  Compatibility  with  computers.  Packet 
suppons  the  transfer  of  binary  data  (comput- 
er programs)  and  is  the  only  error-detecting 
mode  supporting  the  full  ASCII  encoding 
used  on  most  computers  found  in  the  ham 
shack. 

4.  Compatibility  with  other  modes.  Packet 
may  be  used  to  transfer  any  type  of  informa- 
tion that  is  in  digital  form.  Thus  with  proper 
encoding,  the  advantages  of  error  detection 
and  networking  may  be  applied  to  voice  and 
video  signals. 

5.  Speed.  HF  packet  operates  at  300  baud, 
which  is  some  five  tinnes  faster  than  RTTY  or 
AMTOR.  On  VHP,  the  FCC  allows  higher 
speeds,  and  1200  baud  is  commonly  u&cd. 
That  is  10  to  20  times  faster  than  RTTY.  In 
the  ftjtune,  data  rates  of  9600  baud,  56,000 
baud,  and  higher  will  be  used. 


Pi-otocols 

A  protocol  can  be  viewed  as  a  set  of  ex* 
act  rules  that  describe  the  actions  one  takes 
in  response  to  the  actions  of  others,  or  the 
actions  one  should  take  to  elicit  a  certain 
response  from  others.  In  human  interac- 
tion, protocols  are  usually  referred  to  as 
^'etiquette.**  Most  protocol  specifications 
are  lengthy,  because  lo  be  useful  they  must 


cover  every  action  and  event  thai  is  likely  to 
occur. 
CW  uses  a  single  tone,  and  the  informa- 


tion is  transmirted  by  mming  the  tone  on  and 
off  according  to  an  agreed-upon  code 
(Morse).  There  is  a  simple  protocol  for  CW 


WHAT'S  IN  A  TWO? 

The  initials  TNC  (pronounced  tee- 
en-see,  and  onty  rarely  *TJnk")  have 
become  synQnymous  with  packet  ra- 
dio in  the  amateur  service.  It's  the 
wrong  name,  but  it*s  too  late  now.  An 
early  amateur  digital  experimenter  de- 
signed a  device  called  a  Termmal 
Node  Controller  as  part  of  a  two-part 
system  that  included  a  Station  Node 
Controller,  Other  experfmerners  used 
the  TNC  as  a  separate  unit  in  experi- 
ments of  their  own,  keepmg  the  same 
name.  The  original  TNC/SNC  project 
has  since  faded  into  the  mists  of  time, 
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Fig.  $.  The  major  elements  of  a  INC. 


and  what  we  now  call  a  TNC  is  actually  a  Packet  Assembler  Disassembter  (PAD).  A  PAD 
connects  a  device  (such  as  a  terminal  or  computer)  that  does  not  "speak"  the  network 
protocol  to  the  network.  It  colJects  characters  one  at  a  time,  assembles  them  into  packets, 
and  sends  Ihem  out  into  the  network.  It  also  takes  packets  from  the  network,  disassembles 
them  into  tndfvidyal  characters,  and  sends  them  to  the  temiinal  or  computer,  tt  you 
substitute  TNC  for  PAD  when  reading  non-amateur  packet  ftterature,  you  won't  be  far 
wrong. 

If  you  open  up  a  TNC,  youH  find  a  generaf-purpose  computer  hfdlng  under  the  hood, 
chained  to  a  communicarions  chip  and  modem.  As  shown  tn  Fig,  3,  a  TNC  is  a  fairiy 
standard  microcomputer,  with  RAM  for  storage.  ROM  fof  the  program,  a  CPU  to  make  it 
run,  and  a  serial  chip  to  tafk  to  your  termlnat  or  computer.  Most  TNCs  afso  have  an  HDLC 
chip,  sometimes  as  a  part  of  the  serial  chip.  HDLC  (High  Level  Data  Link  Control)  is  one  of 
many  names  used  lo  describe  ihe  formal  of  (he  data  sent  out  over  the  radio.  TNCs  with  a 
hardware  HDLC  chip  will  be  able  to  run  at  higher  data  speeds  than  TNCs  with  a  "software 
HDLC.'*  As  a  practical  matter,  this  Is  only  important  if  you  want  to  use  your  TNC  with  the 
new  satellites  coming  up  (see  the  article  at>out  digital  satellites  in  this  tssue),  or  if  you  want 
to  use  the  higher  speed  modems  that  are  beginning  to  be  available.  Today,  at  teasL  the 
cost  of  the  units  with  and  without  hardware  HDLC  is  about  the  same. 

Another  efement  of  a  TNC  is  the  modem.  The  first  TNCs  did  not  have  modems  included 
as  an  integral  part;  the  modems  were  "outboard/*  In  the  early  days,  hams  standardised  on 
the  Bell  202  modem  tones.  They  did  this  in  following  two  of  the  most  time-honored  of 
amateur  traditions,  easy  and  cheap.  Easy— the  Bell  202  tones  of  1200  Hz  and  2200  Hz, 
designed  to  fit  nicely  in  a  standard  telephone  bandwidth,  also  fit  nicely  into  the  microphone 
lack  of  an  amateur  2-meter  FM  transmitter.  No  modifications  to  the  radio  were  required. 
Cheap— surplus  202  modems  were  available  for  less  than  $100,  In  the  early  home-brew 
days  of  packet,  Belf  202  was  the  standard,  for  TNC-based  experimentation  at  least. 

When  the  everything-included  TNC  kits  came  out,  a  modem  cfrcuit  using  the  202 
standard  was  included  on  the  TNC  board.  After  alt  the  only  other  people  out  there  to  talk  to 
were  using  home-brew  TNCs.  Later  on,  most  TNC  manufacturers  realized  that  1200  baud 
would  eventually  be  too  slow,  and  made  their  TNCs  with  a  connector  that  bypassed  the 
on-board  modem.  This  allows  for  higher  speeds,  as  well  as  for  different  standards,  such  as 
the  PSK  modems  to  be  used  by  the  new  fleet  of  digital  spacecraft. 

The  final  block  in  Fig,  3  is  the  watchdog  timer.  This  is  a  device  that  monttors  the  PIT  line 
that  keys  your  ffansmfttef .  The  watchdog  timer  makes  sure  that  the  radio  is  not  keyed  for 
an  excessive  amount  of  time,  should  some  probtem  occur  in  the  TNC  software.  This  is  not 
only  the  neighborly  thing  to  do,  it  makes  the  FCC  happy  as  well.  Section  97,60  of  the 
amateur  rules  states:  **{a)  When  under  automatic  control,  devices  must  be  installed  and 
procedures  must  be  implemented  which  will  ensure  compliance  with  the  rules  when  the 
control  operator  is  not  present  at  the  control  point  of  the  amateur  station." 

The  watchdog  timer  is  one  such  device— a  cheap  and  easy  way  to  help  make  sure  that  a 
software  or  other  problem  in  your  TNC  doesn't  cause  your  station  to  come  on  the  air  arKi 
stay  on,  jamming  out  the  frequency.  Most  TNCs  have  this  feature,  others  have  it  as  an 
option,  and  some  don't  havert  at  alL  If  you plan  to  run  your  station  unattended,  lookintothe 
matter.  To  somewhat  confuse  things,  tfiere  are  two  types  of  watchdog  timers.  The  one 
included  on  some  TNCs  is  a  RTT  timer,  but  you  will  sometimes  hear  of  watchdog  timers 
used  for  digipeaters.  These  are  used  to  jump-start  the  TNC  itseff  If  it  crashes  for  any 
reason,  and  are  in  general  required  only  for  remote  locations.  See  WB6RAL's  article  on 
mountain  top  digipeaters  in  this  issue. 

in  generate  a  TNC  contains  everything  needed  to  put  you  on  packet  radio;  all  you  add  is 
tfie  temiinal  or  computer  and  a  radio. 
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operators  based  on  prosigns  such  as  KN  and 
Q  signals. 

RTTY  uses  two  tones,  and  the  informauon 
is  iransmitied  by  switching  back  and  forth 
between  them  (frequency  shift  keying— FSK) 
according  to  an  agre^-upon  code  (Baudot), 
As  in  CW,  RTTY  has  some  operator  conven- 
tions on  how  to  hold  a  QSO,  but  no  real 
protocol  is  required. 

AMTOR  enhances  the  operation  of  RTTY 
by  adding  selective  addressing  and  limited 
error  detection.  It  uses  a  special  code  based 
on  Baudot.  A  stria  set  of  protocols  defines 
AMTOR,  invoiving  such  things  as  the 
method  of  selective  calling,  error  detection, 
acknowledgment  of  good  data^  and  timing  of 
transmit  and  receive  cycles.  If  there  is  any 
deviation  from  those  protocols,  you're  not 
doing  AMTOR  any  longer. 

Packet  basically  uses  the  ASCII  code 
for  character  representation,  although  bi- 
nary data  (object  code)  and  digitized  voice, 
video,  and  telemetry  may  be  transmit- 
ted equally  well.  Packet  currently  uses  FSK 
just  as  RTTY  does,  but  that  modulation 
technique  is  not  required.  Future  equipment 
will  use  modulation  techniques  adapted  for 
higher  data  rates.  Protocols  are  the  major 
source  of  packet's  power  and  usefulness^  and 
are  mainly  c^  matter  of  software.  The  proto- 
cols used  by  packet  are  far  more  complex 
than  any  protocol  used  in  amateur  radio  to 
date.  This  is  in  part  necessary  because  a  com- 
puter is  inherently  less  "inteliigent^*  than  a 
human—less  so  than  even  the  most  reprobate 
kcrchunker.  A  computer  has  no  common 
sense  whatsoever.  The  kerchunker*s  sense  is 
debatable. 

Protocol  History 

The  microprocessor  revolution  has  made 
possible  low -cost  equipment  that  will  au- 
tomatically follow  complicated  protocols 
for  die  operator.  Packet  protocols  (and  hard- 
ware) have  been  adapted  from  commer- 
cial computer  terminal  networks.  In  a  large 
office  building  with  400  to  1 ,000  termi- 
nals operating  from  a  mainframe  computer, 
you  don^t  want  to  run  a  separate  piece  of  coax 
to  each  terminal.  In  that  situation,  all  the 
terminals  are  probably  daisy*chained  on  one 
run  of  cable.  When  the  host  computer  desires 
to  transmit  to  a  particular  terminal,  it  places 
the  identification  of  the  intended  terminal  in 
the  header  of  the  message.  All  terminals 
listen  to  all  messages  and  only  the  one  see- 
ing its  own  identification  will  respond  to  the 
message. 

Packet  radio  uses  this  same  technique «  ex- 
cept an  rf  channel  is  subsdmted  for  the  cable. 
The  formats  used  in  addressing  the  messages, 
die  timing  factors  in  sharing  a  channel  and 
numerous  other  items  make  up  protocols. 
Various  layers  of  protocol  deal  with  different 
portions  of  the  information  transfer.  Lower- 
layer  protocols  deal  with  the  type  of  signal 
voltages  and  connections,  the  modulation 
techniques  and  data  encoding,  etc.  Higher- 
layer  protocols  deal  with  addressing  mes- 
sages through  the  network,  converting  data 
formats  among  differing  compuiers  and  ter- 
minals,  handling  file  transfers  and  remote 
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BETTER  HOMES  AND  SHACKS^-SOME  TNC-EQUIPPED  STATIONS 

Packet  radio  stations  come  in  all  shapes  and  sizes.  Photo  A  shows  a  small  porta- 
ble configuration.  This  is  the  traveling  road-show  station  used  by  NK6K  at  packet  dem- 
onstrations. There  are  several  portable  computers  and  TNCs  that  will  fit  the  same  foot- 
print- The  radio  is  a  2-meter  HI:  the  S-volt  cells  power  the  TNC.  The  smallest,  lowest 
power  TNC  is  the  GLB  PK1-L  (not  pictured).  GLB's  ads  say  the  size  is  4.5"  x  5,9"  x  1.0" 
and  it  draws  about  25  mA  typical  power.  I Ve  seen  one  running  at  a  show  on  a  9-volt  battery. 
Packet  stations  simvlar  to  the  one  shown  here  have  been  on  boats  and  planes  and  in  other 
inleresting  places.  A  station  very  similar  to  the  one  pictured  here  using  a  Radio  Shack 
TRS-80  Model  100.  a  specially  built  TNC-2»  a  specially  modified  Motorola  radio,  and  a  special 
container  is  ready  to  be  qualified  to  fly  on  itm  next  Shuttle  Amateur  Radio  Experiment 
(SAREX)  flight. 


Photo  A. 


Photo  B. 


Photo  C. 


Photo  B  shows  a  fuMy  equipped  packet  statforip  ready  for  action  on  HF.  VHF,  UHF, 
OSCAR-10,  and  UoSAT-OSCAR-1 1.  tt  is  also  running  a  bulletin  board  system  on  the  I8M'PC. 
The  closeup  in  Photo  C  shows  (top  to  bottom,  left  to  right):  TAPR  TNG-1,  azimuth  and 
elevation  rotor  control  for  the  satelitte  antennas,  Uo*1 1  command  encoder  and  decoder, 
power  supply,  TAPR  TNC-2,  IC-251  two^meter  radio  for  local  packet  and  satelffte  downlink, 
IC-451 430-440-MHz  radio  for  satellite  uptink,  polarization  switches  for  the  satelfite  antennas, 
UTC  clock  (the  photo  was  taken  very  late  at  night),  Bearcat  scanner  to  receive  packets  in  the 
commercial  bands*,  R-1000  generai-coverage  receiver,  TS-830  for  HF  packet,  440^50 
transceiver  for  local  chit-chat,  and  HF  antenna  tuner.  Packet  can  be  used  to  enhance  your 
station  in  whatever  activity  you're  engaged  in.  Unattended  CW  DX  spotters  nets  anyone? 
How  about  a  worldwide  EME  schedule  data  base? 

Photo  D  shows  Skip  Hansen  WBdYMH's  very  neat  arrangement  for  an  automated  BBS 
station.  The  entire  atatiort  is  mounted  in  a  1 S'^  rack  cabinet-  From  top  to  bottom  are:  thin  white 
box  housing  a  TAPR  TNC-1 ,  a  shelf  containing  a  TNC-2,  a  phone  and  dial-up  modem,  a 
vintage  IMSAI  8080  computer,  a  UHF  and  a  VHF 
radio,  four  8"  disk  drives,  the  CRT  for  a  Xerox  820 
computer,  and  another  white  box  containing  a  Xe- 
rox 820.  This  rack  actuaify  contains  two  BBS  sys- 
tems, one  ofi  packet  and  one  attached  to  the 
phone  lines.  There  is  no  connection  between  the 
two  systems,  which  is  the  best  way  to  avoid  third- 
party  problems.  The  Xerox  820  runs  a  standard 
CP/M  system;  WB6YMH-2  is  a  host,  file-server, 
and  a  mailbox  system. 

Photo  E  shows  a  very  simple  system  consisting 
of  a  two*meter  radio  (with  amplifier),  an  Apple-ll 
computer,  and  a  TNC*1  mounted  in  the  bJack  box 
under  the  CRT,  The  photo  is  actually  deceptively 
simple,  since  this  station  is  also  the  busiest  BBS  in 
the  Los  Angeles  basin.  A  station  need  not  be 
sprawling  to  get  a  job  done.  This  station  is 
N6BGW-9,  run  by  Scott  Avent* 

*rd  like  to  point  out  that  amateur  TNCs  which 
were  designed  by  hams  in  garages  are  in  use  in 
the  commercial  services.  TNCs  are  in  use  In  a 
variety  of  places  around  the  world  doing  various 
jobs.  This  is  the  best  example  in  recent  years  of 
amateurs  iiving  up  to  Part  97, 1(c)  of  the  FCC  rules: 
'^Continuation  and  extension  of  the  amateur's 
proven  ability  to  contribute  to  the  advancement  of 
the  radio  art."  Why  are  amateur^designed  TNCs 
showing  up  in  the  real  world?  TheyVe  cheap  and 
easy  to  use,  of  course.  Amateur  doesn't  mean 
unprofessional.  Photo  D. 


Photo  E. 


data-base  accesse.s,  etc.  At  the  highest  layer, 
protocols  deal  directly  with  the  user  or  his 
program  and  perform  work  for  the  user  with- 
out making  him  aware  of  the  part  the  network 
is  playing. 

AX.25  Protocol 

Much  of  the  progress  to  date  in  packet 
radio  is  due  to  the  adoption  of  a  standard 
linJc-layer  protocol  that  makes  packet  equip- 
ment from  all  manufacturers  fully  compat- 
ible. This  protocol  is  AX.25,  the  amateur 
version  of  the  international  X.25  protocol. 
Other  protocols  were  used  originally,  and 
some  areas  have  noE  converted  to  the  AX.25 
standard,  but  layer  2  protocol  is  no  bnger  an 
open  issue.  Development  and  experimenta- 
tion with  layer  3  and  4  protocols  is  going  on^ 
but  no  standardization  is  likely  in  the  near 
future.  Much  experimentation  wil!  be  done  to 
determine  which  method(s)  will  work  best  in 
the  amateur-radio  environment. 

What  Does  a  Packet  Look  Like? 

A  more  appropriate  heading  here  probably 
would  be  **What  does  a  frame  look  like?"  A 
TNC  transmits  frames,  which  include  flags, 
addresses,  conrunands,  information,  and  er- 
ror-checking information.  The  user's  infor- 
niation  is  properly  called  a  packet  of  data. 
Popular  usage  J  however^  calls  the  w^hole 
frame  a  packet.  The  frame  begins  with  a  flag 
consisting  of  a  special  series  of  ones  and 
zeros.  (Remember,  at  the  digital  level,  every- 
thing is  either  a  one  or  a  zero.)  Next  come  the 
callsigns  of  the  sending  station,  the  station 
intended  to  receive  the  frame,  and  all  those 
stations  that  are  to  repeat  the  frame  on  the 
way  to  its  destination.  Then  a  field  identifies 
the  type  of  frame  being  sent— connection  re- 
quest, acknowledgment,  or  status  polling,  for 
example.  If  the  frame  is  supposed  to  contain 
data,  the  control  field  is  followed  by  a  packet 
of  data. 

Next  comes  an  error-checking  field,  which 
works  like  this:  The  entire  frame  (including 
addresses,  etc.)  is  made  an  input  to  a  mathe- 
maticai  formula  (think  of  it  as  long  division). 
The  remainder  from  diat  operation  is  includ- 
ed in  the  frame  in  the  Frame  Check  Sequence 
field.  When  the  frame  arrives,  the  same 
mathematical  formula  is  applied.  If  the  re- 
mainders are  equal,  then  the  frame  is  pre- 
sumed to  be  error- free.  If  the  new  remainder 
is  not  the  same,  no  attempt  is  made  to  correct 
the  data.  Instead,  the  frame  is  thrown  away 
and  retransmitted. 

Fig.  I  shows  a  schematic  representation  of 
a  frame.  Remember,  a  microprocessor  takes 
care  of  all  of  this  for  you ,  and  at  the  end  of  the 
process  presents  you  with  the  data  contained 
in  each  frame. 

Networking 

Protocols  make  networking  possible.  The 
techniques  described  above  for  the  computer 
terminals  are  even  more  valuable  in  the  ama- 
teur environment.  While  a  RTTY  or  AM* 
TOR  station  can  talk  directly  to  only  one 
other  station,  packet  stations  can  extend  their 
range  by  using  other  packet  stations  as  re- 
peaters. These  digital  repeaters  are  not  the 

73  Amateur  Radio  •  August^1986    31 


1986 
CALLBOOKS 


The  "Flying  Horse" 
has  a  great  new  lookl 

Ifi  the  biggest  change  In  Callbook  history  J 
Now  there  are  3  new  Call  books  for  19ae, 

The  North  American  Callbook  lists  the 
amjteufs  In  all  countries  in  North  Arrterlcd 
plus  those  in  Hawaii  and  the  u,5.  Possess!  oos. 

The  international  Callbook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  In  all  countries  outside  North 
America.  Coverage  Includes  Europe,  Asia, 
Africa,  South  America,  and  the  Pacific  area 
(exclusive  of  Hawaii  and  the  U.S.  posses^ 
stonsj. 

The  Callbook  Supplement  ts  a  whole  new 
Idea  in  Callbook  updates.  Published  Junel, 
I9B6»  this  Supplement  win  Include  all  the 
activity  for  both  the  North  American  and 
International  Callbooks  for  the  preceding 
6  months. 

Publication  date  for  the  1986  Callbooks  is 
December  1,  19S5.  See  your  dealer  or  order 
now  directly  from  the  publisher,      # 


O North  American  CaMbook 
incL  shipping  within  USA  %2S,00 

IncL  shipping  to  foreign  countries       27.60 

a  International  Caffbook 
IncL  shipping  within  USA  £24,00 

IncL  shipping  to  foreign  countries       26.60 

a  Callbook  Supplement,  published  June  1st 
incL  Shipping  within  USA  $13.00 

IncL  shipping  to  foreign  countries       14*00 

SPECIAL  OFFER 

a  Both  N.A.  &  international  Callbooks 
IncL  shipping  within  USA  $45.00 

IncL  shipping  to  foreign  countries        53.50 

IMlnois  residents  please  add  S^%  sales  tax. 
AM  payments  must  be  In  U.S.  funds. 


Iltook 


INC. 


RADIO  AMATEUR 

ca 

DepL      B 

925  Sherwood  Dr.,  Box  247 

Lake  Bluff,  IL  60044,  USA 

Tel:  Cai 2)  234-6600 


same  as  the  FM  voice  r^ieaters  we  are  used 
to.  in  fact,  any  packet  station  can  be  a 
digipeaier.  Remember  that  e^ch  packet  sta- 
tion listens  to  every  transmission  on  the  fre- 
quency to  see  if  thai  transmission  is  addre^nsed 
to  it.  It  also  looks  ai  each  transmission  to  see 
if  it  is  supposed  to  be  repeated.  The  address- 
ing infomiaiion  specifies  which  stations  are 
to  repeat  the  infonnation  and  in  what  order 
they  are  to  repeat  iL  Thus  a  chain  of  repeater 
stations  may  pass  along  a  message  and  carry 
it  a  long  distance  beyond  the  local  area.  That 
is  the  basis  of  networking. 

Packet  Is  Fun 

Enough  of  the  theory  and  history!  Packet 
is  loads  of  fun.  Thousands  of  hams  use  pack- 
et for  rag-chewing  just  as  they  do  any 
other  mode.  You  can  share  the  channel  with 
a  dozen  other  conversations  and  watch 
them  all  at  once  if  yoti  like.  Or  you  can 
limit  your  screen  to  displaying  only  what  is 
sent  by  the  person  with  w^hom  you  arc  con- 
versing. 

A  major  pastime  on  packet  is  non-real-time 
communication.  Real-time  communication 
is  when  both  parties  in  the  conversation 
are  on  the  air  at  the  same  time.  In  amateur 
radio,  the  funher  apan  two  real-time  sta- 
tions are,  the  greater  the  chance  that  one 
of  the  parties  is  either  up  late,  up  early, 
skipping  work,  or  retired.  In  non-reaJ-time 
communication,  only  one  party  needs  to  be 
on  the  air  at  a  time.  The  originator  of  a  mes- 
sage leaves  the  message  on  a  **mailbo3t/* 
which  stores  it  for  later  retrieval.  This  is 
similar  to  leaving  a  written  message  taped  to 
the  refrigerator  door  for  a  family  member 
who  won*l  be  home  when  you  are.  As  long  as 
the  mailbox  is  accessible  24  hours  a  day, 
communication  can  occur  between  two  per- 
sons regardless  of  whether  they  are  both  on 
the  air  at  the  same  time  or  not.  This  frees  the 
amateur  from  the  tyranny  of  the  clock— and 
the  ionosphere. 

There  are  numerous  mailboxes  or  bulle- 
tin-board stations  active  on  packet.  ARRL 
bulletins,  newsletters,  computer  files  and 
programs,  and  many  public  and  person- 
al messages  are  available  on  these  comput- 
er systems  for  access  by  anyone  within  pack- 
et range  {and  remember  that  packet  range 
is  greatly  extended  by  the  use  of  digipeat- 
ers).  The  network  automatically  forwards 
messages  to  the  mailbox  serving  the  ad- 
dressee»  [£  is  very  thrilling  (and  convenient) 
to  check  into  your  local  mailbox  and  get 
messages  from  numerous  states  and  several 
countries. 

What  does  it  take  to  get  on  packet  ra- 
dio? The  minimum  equipment  is  a  termi- 
nal node  controller  (TNC),  which  is  the  pack- 
et controller:  a  2-meter  FM  radio  and  anten- 
na; and  either  a  computer  or  a  terminal  (see 
Fig.  2). 

The  TNC  is  the  device  that  contains  the 
microprocessor  that  does  most  of  the  work 
of  getting  your  infonnaiion  sent  and  re- 
ceived. There  are  now  a  variety  of  TNCs 
to  choose  from,  in  a  variety  of  price  ranges 
and  capabilities.  There  will  no  doubt  be  ads 
for  several  TNCs  in  this  issue  of  73 .  Many 


radio  scores  have  TT^Cs  on  display,  and  most 
clubs  have  at  least  one  person  on  the  air  with 
packet.  Although  it  takes  many  words  to  de- 
scribe what  packet  is,  il  only  takes  a  few 
minutes  to  see  what  it  can  do  when  you  get  a 
demonstration. 

Packet  can  be  used  with  any  radio  capable 
of  sending  voice— i.e.,  those  with  micro- 
phone jacks — and  can  be  sent  anywhere  the 
Fl  emission  is  permitted.  In  practice,  taking 
various  gentlemen's  agreements  into  ac- 
count, packet  is  in  the  *'RTTY*'  portion  of 
the  HF  bands,  all  but  the  ^*CW  only"  por- 
tions of  the  6-  and  2-meter  bands,  and  every- 
where else.  Avoid  rep^ters  where  digital  is 
not  welcome  and,  of  course,  don't  interrupt  a 
conversation  in  progress  on  simplex  chan- 
nels. The  most  common  radio  u^ed  for  packet 
today  is  the  2 -meter  FM  rig. 

The  terminal  is  any  device  that  has  a  key- 
board for  inputting  information  and  com- 
inands  to  the  packet  controller,  and  a  screen 
or  printer  for  displaying  the  information  that 
comes  in  from  the  controller.  If  you  use  a 
computer  as  a  terminal,  it  needs  to  have  com- 
munication software  to  make  it  act  like  a 
terminal.  Any  software  that  works  with  a 
telephone  modem  will  work  fine  with  a  pack- 
et controller.  In  general,  any  stand-alone  ter- 
minal will  work,  as  will  any  computer 
equipped  to  handle  an  exiemal  mode.  The 
key  words  to  look  for  are  * 'serial/*  "RS- 
232,"  and  "ASCD." 

The  Futtire 

As  more  and  more  packet  stations  come  on 
the  air,  there  is  increased  support  for  a  good 
network.  Since  the  radio  and  computer  gear 
to  form  such  a  network  is  not  inexpensive, 
clubs  are  forming  to  take  on  the  job  of  supply- 
ing such  equipment.  Many  traditional  clubs 
arc  showing  more  packet  awareness  and  will 
be  willing  to  support  a  packet  repeater  or 
network  node,  just  as  they  have  supported  an 
FM  voice  repeater  in  the  past. 

Satellites  will  play  an  exciting  and  impor- 
tani  role  in  the  packet  network-  OSCAR  10  is 
used  for  packet  connections,  and  OSCAR  1 1 
carries  the  Digital  Communications  Experi- 
ment. Future  satellites  will  provide  even 
more  packci  services.  JAS-l  should  fc^  up 
about  the  time  you  read  this  and  will  provide 
a  space-bome  store-and-forward  mailbox 
capability. 

Within  a  few  years,  the  nationwide  net* 
work  described  above  will  be  in  place.  Cer- 
tain amateurs  or  clubs  wilt  operate  high- 
capacity  micro-  or  minicomputers  on  the 
network  to  provide  on-line  access  to  infor- 
mation of  interest  to  amateurs.  This  includes 
things  such  as  special  interest  groups  for 
various  types  of  amateur  activity,  indexes 
to  magazine  articles,  propagation  forecasts, 
and  technical  data  and  specifications.  It 
is  really  going  to  be  convenient,  useful, 
and  lots  of  ftin.  Please  read  the  addition- 
al articles  in  this  series  for  more  informa- 
tion on  packet  satellites,  nmilboxes,  operat- 
ing practices,  and  other  interesting  informa- 
tion. Join  a  local  or  national  packet  club, 
get  some  packet  equipment,  and  **meet  me  on 
the  keys.  "■ 
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NEW! 

Lower  Price 

Scanners 


Communications  ^.»».,»,..»^, 

the  world's  largest  distributor  of  radio 
scanriers,  introduces  new  lower  prices 
to  celebrate  our  15th  anniversary. 

Regencyl^  MX7000-GS 

List  price  S699  95/C€  price  S469.95 
iO-Bandj  20  Chmttnml  •  Crrmimitmm*  •  AC/ DC 

FteQuencyfBngB:  25-550  MHz.  conttnuoits  coverage 
and  800  MHz.  to  1.3  GHz.  confmuous  coverage. 
The  Regency  MX7000  scanner  lets  you  monitor 
MHitary,  Space  Satellites.  Government  Rail  road, 
Justice  Department.  State  Depart  men  I.  Bsh  A 
Game,  immigration.  Marine.  Poljceand  Ft  re  Depart- 
ments, Broadcast  Studio  Transmitter  Links^  Aero* 
nautical  AM  band.  Aero  Navigation,  Paramedics^ 
Amateur  Radio,  plus  thousands  of  other  radio 
frequencies  most  scanners  can't  pick  up.  The 
Regency  MX7000  ts  the  perfect  scanner  to  receive 
the  exciting  t.2  GHz.  amateur  radio  band. 

Regency-  Z60-GS 

List  pHce  S299  95-'Ce  price  SI  ?9.96/SPECiAL 
3-Bandf  50  Chmnn^i  •  Akrciy^lal  mcmnn^r 

es/id&  30-50.  eS-TOfl.  ttS^lBe.  1 44^ S 74, 440-St 2 mh^. 
The  Regency  Z60  covers  ali  the  public  service 
bands  plus  aircraft  and  FM  mustc  for  a  total  of 
eight  bands-  The  Z60  atso  features  an  alarm 
clocK  and  priorltv  control  as  well  as  AC/ DC 
operation.  Order  today. 

Regency®  Z45-GS 

List  price  S259.95/CE  price  S159.95/SPECIAL 
T'Bmnd,  45  Chmnnoi  •  Htrcrymiai  Bcmnnmr 

Bands:  30-50,  ns-rae,  144-f74,  440-512  MHz. 
The  Regency  Z45  is  very  similar  to  the  Z60  model 
Ifsted  above  however  it  does  not  have  Ih©  commer- 
cial FM  broadcast  band.  The  Z45.  now  at  a 
special  price  from  Communications  Electronics. 

Regency®  RH250B-GS 

List  price  $659.00/CE  price  $329.95/SPEClAL 
iO  Channmi  •  2B  WsH  Trmnmcmlvmr  •  Priarliy 

The  Regency  RH250B  isa  ten-channel  VHP  land 
mobile  transceiver  designed  to  cover  any  fre- 
quency between  150  to  162  MHz.  Smce  this 
radio  Is  synthesized,  no  expensive  crystals  are 
needed  to  store  up  to  ten  frequencies  without 
battery  backup.  Ail  radios  come  With  CTCSS  tone 
and  scanning  capabilities.  A  monitor  and 
night/day  switch  \s  aiso  standard.  This  trans- 
ceiver even  has  a  priority  function.  The  RH250 
makes  an  ideal  radio  for  any  police  or  fire 
department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHP  1 50-1 62 
MHz.  version  called  the  RN0OOB  is  available 
for  $454.95.  A  UHP 1 5  watt  version  of  this  radio 
called  the  RU1 50B  isalso  available  and  covers 
450-482  MHz.  but  the  cost  is  $449.95. 


MEW!  Scanner  Frequency  LFstlngs 

The  new  Fox  scanner  frequency  directories  wMI  hefp 
you  find  alf  tl^e  action  your  scanner  can  listen  to.  These 
new  listings  Include  police,  fire,  ambulances  i  rescue 
SQuadSr  local  government  private  poUce  agencies^ 
hospitals,  emergency  medical  channels*  news  media, 
forestry  rad  to  service,  raitroadss  weatherstations,  radio 
common  carriers,  ATST  mobile  telephone,  ullllty  com- 
panies, general  motJiie  radio  servicCp  marine  radio 
service,  taxj  cab  companies  tow  truck  compfur^n^ 
trucking  companies,  bu si ne&s  repeater^  business  radio 
(simplex)  lederaf  government  funeral  directors,  vei* 
efmaf ian&,  buses,  aircraft,  space  satelHtes,  amateur 
radio^  broadcasters  and  more.  FoJt  frequency  listings 
feature  call  letter  cross  re  fere  rice  as  well  as  alphabetical 
listing  by  licensee  name,  police  codes  and  signals.  All 
FoK  dErectories  are  Si 4,95  each  plus  S3. 00  shipping. 
State  of  Alaska- RIjOI  9*1  [  State  of  Arizona- RIJ&2 5-1 . 
tollimore,  MD/Washlngton,  DG-RiJ024-1:  Buffafo.  NV/ 
Ehe,  PA-RIj003-2;  Ctiicaga  IL-RIJCH4-1.  Cmcpnnatl/ 
Daytoa  OH-RLD06-2:  Clevelanct  OH-RLOf  7*1 :  Colum- 
bus. OH-flUK)3-2:  Dallas/FL  Wonti,  TX-RW1Z-t: 
Denver/Colorado  Springs,  CO-«U027*1:  Detroil.  Mf/ 
Wfndsor.  ON-RlJQOa-3;  Fort  Wayne.  IN/Lima,  OH- 
RU001*1;  Hawaii/Guam-RLOIS'l.  Houston.  TX- 
RUQ23-1 :  Indianapolis.  IN-RLjD22'1  ;  Kansas  City.  MO/ 
KS-RIjOII-2;  Long  Island,  NY-RL026  1;  Lcs  Angeles. 
CA^RLD16-1:  Louisville/Lej^ingJon,  K\-RL007't;  Mi^ 
waukee,  Wl^'Waukegan,  IL-RLJ021*1;  MinneapoliS/St 
PauL  MN-RL010-2;  Nevada^^t  Central  CA-RL028'1; 
Oklahoma  CEty/Lawton,  OK-RU0O5-2:  OtiandO/Daytona 
Beach.  FL-HLDI 2-1 ;  Pittsburgh,  PA/Wheeling.  WV^ 
RtJ02d>1;  Rochester/Syracuse,  NY-RLOZO-1;  San 
Diego.  CA-RLOIS-I,  Tarn pa^ St.  Petersburg.  FL- 
RlJ0O4'2;  Toledo,  OH-HU302-3.  Newedit+onsarebelr>g 
added  monlhJy.  Forar^  area  not  shown  above  call  fox  at 
Q0O-543'7e92.  In  Ohio  cafl  600^21-2513, 

Jtf£W.' Regency'  HX1500-GS 

List  prfce  S369  95;CE  price  S239.95 
fi-B^nd,  5S  Cliaflrvel  *  Hmmih^id/P^wimhfe 
Search  •  LockQvi  •  Priority  •  Bank  Saiact 
Sidalrtttquidcrystafdispiay  •  EJkHOMMamary 
Diraei  Chonnai Access  Feaiura  «  Scarrdalay 

Bands:  29  S4.  1 J 8- 1 36.  U4i74.  405-420.  440^^12  Mrt£ 

The  new  handheld  flegenc^^  HX1500  scanner  is 
fully  keytx)ard  prograrrtmable  fpr  the  ultimate  m 
versatility.  You  can  scan  up  to  55  channels  at  the 
same  time  including  the  AM  aircraft  band.  The  LCD 
display  Is  even  side  lit  for  night  use.  Includes  belt 
clip,  NeKible  antenna  and  earphone.  Operates  on  8 
1 ,2  Volt  rechargeable  f^l-cad  batteries  (not  rncluded). 
Be  3  u  re  to  order  batteries  and  battery  charger  from 
accessory  list  irt  this  ad. 

Bearcat®  100XL-GS 

List  price  $349.95/CE  price  S203.95/SPECIAL 
9-Bandf  i0  Chanttai  •  Priority  «  Scan  Da  lay 
Saarcit  •  Limii  a  Mplff  •  Loekoi/t  •  AC/i>C 

Frequency  range:  30-50.  HS-  T  74,  406-5} 2  MHz. 
The  world's  ffrst  no^crystal  handheld  scanner  now  has 
a  LCD  channel  display  with  backFlght  for  low  light  use 
and  aircraft  band  coverage  at  the  same  ^ow  price.  Si^e  is 
1 W  X  7Vs"  X  2?«:'The  Bearcsf  1 0OXL  has  wide  frequency 
coverage  that  includes  all  public  service  bands  (Low> 
High,  UHFand'^r  bands},  the  AM  aircraft  band,  the  2- 
meter  and  70  cm.  ameteur  bands,  plus  military  and 
f  edera  I  govern  m  e  nt  f  req  u  e  nc  i  es.  Wow  - ,  wh  at  a  sea  rr  n  er  I 
Included  in  our  low  CE  price  Is  a  sturdy  carrying  case» 
earphone^  battery  charger/ AC  adapter,  six  AA  ni-cad 
batteries  and  fiexit^le  antenna.  Order  your  scanner  now. 

Bearcat®  21  OX W-GS 

Lis!  price  S339.95/CE  price  SaoS^gS/SPECIAL 
8-Bandi  20  Channai  •  No'CffMimI  acmnnmr 
AutomBtiG  Weathar  a  Samrcit/Seatt  a  AC/ DC 

Frequency  range:  30-50,  1 36-1 74,  406-512  MHz. 
The  new  Bearcat  2 1 OXW  is  an  advanced  third  generation 
scanner  wrth  great  performarice  at  a  low  CE  price. 


NEW!  Bearcat®  50XL-GS         MEW!  Bearcat  1 45XL-GS 


List  price  Sl9a95/CE  price  $114.9S/SPECIAL 
iO-Bandf  ID  Channai  #  Handhaid  acannar 

Band&  29.7-54.  136-t74,  406-5  1 2  MHi. 

The  Unideo  Bearcat  50 XL  Is  an  economical, 
tiand-heid  scanner  with  10  channels  covering 
ten  frequency  bands,  it  features  a  keyboard  Eock 
switch  to  prevent  accidenlal  entry  and  more. 
Also  order  pari  #  BP50  which  is  a  rechargeable 
battery  pack  for  $14,95,  a  plug-in  wail  charger, 
patl  #  AD1 OO  forSt  4.96.  a  carrying  case  part* 
VCO01  for  $14.95  and  aiso  order  optional 
cigarette Itghtercabte part*  PS001  forS14.95. 


tiagencf 
FHSSa 


List  price  SI  79.95/CE  price  S1  02.95/SPECIAL 
to  Bandt  IB  channai  «  AC/ DC  •  Inatant  Waathar 

Frequency  range:  29-54^  ^36-1  74,  420-5  t2  MHi. 
The  0e»fcaf  1 45  XL  makes  a  great  first  scanner.  Its  low 
cost  and  high  perfortrance  lets  you  hearall  the  act k>n  with 
the  touch  of  a  key.  Order  your  scanner  from  CE  today. 

TEST  ANY  SCANNER 

Test  any  scanner  purchased  from  ComitiunicAtJoni 
Electronics^  for3l  days  beiQre  you  decide  to  keep  it.  tf  for 
any  reason  you  are  not  comptelfily  Kati^fned^  return  it  in 
original  cortdftion  with  ail*  parts  m  3i  dayii,  for  a  promut 
refund  (less  sfitppin^t^nd^ir^  cHargea  and  tdMtt  cf edittj. 


Regency 
MK700D 


Rmgmncf 
HXfSQO 


NEW!  Bearcat®  800XLT-GS 

List  price  $499.95/CE  price  $31 7.95 

12- Band,  40  Channel  a  H^^cryatat  scmnnar 

Prl&tlty  canifoi  a  Search/ Bcmn  •  AC/ DC 

Bands:  29-54,  7  tS-174.  406-512,  806-912  MHz. 
The  Uniden  a00XLTreceives4O  channels  In  two  banks. 
Scans  1 5  channels  per  second  Size  9^4  '  x  4W  k  1  S'/ti/' 

OTHER  RADIOS  AND  ACCESSORIES 

P0  na  »on  I  c  R  F-  2eOO-GS  Shortwave  rece  i  vef . S 1 7  9  95 

RD9S  GS  Uniden  Remote  mour^t  Radar  Detector, . .  S128.95 

RDSS'GS  Untden  Visof  mount  fladar  Detector S9S.95 

n  D9-  GS  umaen  '  Passport"  js«e  Radar  De  lector . .  -  S 1 99.95 

BC' WAGS  Besfc&t  Weathef  Alert  * $49.05 

DXIOOO-GS  B&AtC0t  shortwave  receiver  SALE. .  .$349.95 
PC22'GS  Unitfen  remote  mount  CB  transcefver  . .  S99,^ 
PC5S-GS  Onidefi  motoite  mount  CB  transceiver  .  S59.95 
Rt06O-GS  R^g^nc^  TO  channel  scanner  SALE.    ,    S9Z  95 

MX3000'GS  fl&g^ncy  30  channel  soannar.-, S 229  95 

XL1&6'GS  Regeney  10  channel  scannef -.„S13&95 

UCl02'GSRefefH;yVHF2cdT,l  WaTltFansceiver,,.«t24  95 
P1405^GS/fe9em:r5ampregLLiatedpcM«rsupply  ..  S69.95 
P1412'GS  flegency  12  ainp  reg,  power  sup$>ly  5164  95 
MA25e-GS0ropHncrTafgerforHXl200&HXt5O0   ,    £94  95 

MASie-GS  Wall  cti arger  for  HX1500  scanner $14.95 

liASl  6  GS  Carrving  case  for  HXl  5O0  scanner . . , .  S14.9S 
MA25T'GS Cigar ette(igrttercord*ofHX1 2/1 500  .  .SI 9-9 S 

M  A9 1  7  GS  NirCad  battery  pack  for  HXl  200 .  S34  95 

SUM XTOOO- G$ Svc  ma n.  for MX700Q &  MX 5000  Si  9.95 
SMMXSOOO-GS Service maiL for AegeocKMXSOOO  ...SI 995 
&^GS  1.2  V  AAA  Ni-Cad  battenes  <set  of  fouf\  . .  S9-95 
B^'GS  T  2  V  AA  N*-Cad  batteries  ^set  of  eiqhn ....  St  7,95 
FB-E'GS  Frequency  Directory  for  East  em  U.SA ....  S 1 4.95 
FB-W-GSFrequeticy  Directory  for  Western  a  a  Au  .  .$14  95 

ASD-GS  Air  Scan  Direclory .-_..,-..*„.$t4  9S 

SRFGS  &urvwal  Radio  Frequency  Din&CtOtV- .  , .  S 1 4  9S 
T$G-GS"Top Secret" Registry oi US  Govt Fieq. ... S 1 4 96 
TJC'GS  Tectiniques  lor  Intercepting  Cormn.  ...,,..  $14  95 

RRF-GS  Railroad  frequency  direcfefy, . . . . .  £1 4  95 

C I  E'G  5  Covert  Inl  elligencL  Beet  Eavesc^pping  Si  4. 95 
AAO-GS  M^nel  mount  mobile  sc^m^er  antenna. . .  £35.95 

ATO-GS  Base  station  scanner antenaa  ,,,^.., S35.9S 

U  SAM  M-  GS  Mag  m  ouf^t  VH  F/U  H  F  anL  w/ 1  r  catjle.  * ,  $39.95 
USAK-GS  U-  hole  mount  WF/UHFanL  w/ 1 7  cable  . .  $3S  95 
USATLMGS TrunkJip mount VHF/UHFantenna  .  $3595 
Add  S  3  00  sh  ipping  for  a3  f  accessorres  ordered  at  ttie  sam  e  t  mm. 
Add  $12  00  shjpptnig  per  st^&rtweve  receiver. 
Add  $7  00  shipping  per  scanner  and  S3 .00  per  antenna. 

SUV  WITH  CONFIDENCE 

To  0*f  iha  fastest  dalivory  trom  CE  oi  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
DJstribtJtJon  Centerr  Michigan  residents  please  add  4% 
aa^es  tax  or  supply  your  ta^  kD.  number  Written  puf* 
chasa  orders  are  accepted  from  approved  government 
agencies  and  mosl  we M  rated  lirrns  at  a  1 0%  surcharge 
for  net  10  billing.  All  saEes  are  sub|ect  to  avaifabilityH 
acceptance  and  verification.  All  sales  on  accessories 
are  final.  Prices,  terms  and  specifications  are  subject  to 
change  without  notice.  All  prices  are  in  US.  dollars.  Out 
of  stock  items  wi  i  i  be  placed  on  backorder  automaticaliy 
unless  CE  la  instructed  differently,  A  $5.00  additional 
handling  fee  will  be  charged  for  aff  orders  with  a 
merchandise  total  under$50,00.  Shipments  are  F.Q.a 
Ann  Arbor^  Michigan.  No  COD's.  Moai  products  that  we 
sell  have  a  manufacturer's  warranty.  Free  copies  of 
warranties  on  these  products  are  availabfe  prior  to 
purchase  by  writing  to  CE  N  on- cert  if  led  checks  require 
bank  clearance.  Not  responsible  for  typographical  errors. 
Mail  orders  to:  Communications  Electron* 
Icsr   Bqj<  1045,  Ann  Arbor,  Michigan  48106 
U.S-A,  Add  £7.00  per  scanner  for  RRS./U. PS. 
ground  shipping  and  handling  in  the  continental 
U.S.  A  ForCanada.  Puerto  Rico,  Hawaii,  Alaska, 
Of  APO/FPO  delivery,  shipping  charges  are 
three  times  continental  U.S.  rates.  II  you  have  a 
Discover.  Visa  or  Master  Card,  you  may  call  and 
ptace  a  credit  card  order.  Order  toll-free  in  the 
U.S.  Oial800-USA-SCAN,  In  Canada,  order  toll- 
free  by  catling  800-221-3475.  WUI  Telex  any- 
time, dial  67 1-01 55,  If  you  are  outside  the  U.S. 
or  in  Michigan  dial  3 13-973-8S88.  Ordertoday. 

Scanner  Oistribution  Center"  and  CE  logos  are  trade- 
marks of  Communications  Electronics  inc- 
t  Bearc&t  ts  a  registered  irademarh  of  Urr^den  Corporatl'on. 
!  f^egencyi^  a  reglatefed  tradema/k  of  Regency  Electronics 
IflC  AD  •0r02B6'GS 

C  o  py  ri  g  ht  ^  1 9  &e  Com  m  u  n  icafion  s  £  iectron  let  1  nc , 

Forcreditcard  orders  call 

1-800-USA-SCAN 

COMMUNICATIONS 
ELECTRONICS  INC 

Consumei-  Products  Division 

PO  Box  1045  □  Ann  Aftxsr,  M ichigan  481 06-1 04S  USA 
Call  SOO-USA'SCAN  or  out&tde  U.S.A.  31 3-373-&a8S 


■H 


Norm  Sternberg  W2JUP 
Box  125 
Farmingi^neNYimS 


How  To  Make  Friends 

At  1200  Baud 


W2JUP's  guide  to  AX.25  etiquette. 


The  first  lime  you  hear  the  sluff.  your 
reaction  might  be:  Your  squelch  control 
is  opea,  you*ve  got  intermod  oti  145.01,  the 
Army  Reserve  has  fired  up  ihc  local  military 
radar  sice,  or  even  a  lovesick  wasp  with  asth- 
ma is  trapped  inside  your  HT, 

So  you  reset  the  squelch  control ,  verify  that 
the  radar  site  is  not  up,  and  spray  the  inside  of 
your  HT  with  bug  killer.  But  after  you've 
heard  the  noise  for  the  nth  time,  you  begin  to 
notice  a  slightly  musical  tone  to  it— once 
you've  reaJiied  it*s  some  kind  of  radio  signal. 
But  it*s  unlike  anything  yoii*vc  ever  heard  on 
ham  radio.  You*re  listening  to  what  many 
professionals  see  as  the  ftiture  of  data  com- 
munication, and  whal  some  amateurs  calt  the 
future  of  ham  radio.  You're  hearing  packet 
radio. 

Now  that  you  know  that  it's  packet  radio, 
your  reactions  may  fall  into  various  cate- 
gories: 

•  The  Archie  Bunker  types:  **  Aw  jeez,  Edith, 
them  theah  digital  joiks  is  spreadin'  all  over 
and  lousin'  up  all  our  verce  channels." 

•  The  computer-enthusiast  types  with  the 
lower-class  tickets:  "Hmm.  I  guess  it's  time 
to  think  about  upgrading  my  ticket." 

•  The  experienced  RTTYers:  **Hohunt.  It'll 
never  last,  it's  loo  complicated  for  hams." 

•  The  ""professional"  hams:  '*Hnim!  1  won- 
der how  much  this  will  cost.  *  * 

Regardless  of  the  category  into  which  you 
fait,  these  bursts  of  strange  sounds  flowing 
through  your  loudspeakers  represent  ihc  lat- 
est technology  brought  into  the  amateur-radio 
an  firom  established  coaunereial  practices.  In 
addition  to  digital  fiin  cavorting  across  the 


ethereal  spectrum  with  buckets  full  of  bits, 
bytes,  and  bauds,  packet  radio  brings  a  new 
concept  of  the  **network"  to  amateur-radio 
operation. 

Although  hams  have  operated  nets  since 
the  beginning  of  the  service,  the  packet-net- 
work idea  is  very  different:  Each  packet-net- 
work user  must  work  in  a  manner  not  previ- 
ously required— by  using  **shared  re- 
sources." In  spite  of  their  dedication  of  litric 
and  equipment,  unless  members  of  a  packa- 
radio  community  understand  the  basic  capa- 
bilities and  ItmJtattons  of  the  equipment  and 
the  mode  and  give  sufficient  thought  to  plan- 
ning and  living  together,  the  packet-radio 
network  cannot  survive. 

Different  Strokes  for  DifTerent  Folks 

Although  our  packet  networks  are  very 
new,  in  many  major  metropolitan  areas  you 
can  already  see  several  types  of  packet  opera- 
tion on  a  single  channel:  direct  keyboard -lo- 
keyboard  live  QSOs  (like  conventional  RT- 
TY);  keyboaid-to-keyboard  live  QSOs  via 
packet  repeaters  (digipeaters);  sending/re- 
ceiving *'mair*  messagi^s.  files,  and  pro- 
grams between  live  keyboards  and  PBBSs; 
automatic  mail  forwarding  between  PBBSs— 
either  direct  or  via  one  or  more  digipeaters; 
and  personal  packet  mailboxes  and  packet 
"answering  machines." 

Is  it  possible  for  all  these  diverse  applica- 
tions to  co-exist  on  a  single  channel?  The 
answer  depends  on  the  behavior  of  each  pack- 
et system  operator.  This  anicle  offers  a  few 
collected  thoughts  and  suggestions  about: 
bandwidth  of  transmined  signals,  transmitter 


B 


100 


]0 


10 


H» 


■^ 


30 


» 


fig.  L  Packet  users  share  a  frequency  on  a  time  scale  much  srrmlter  than  any  previously 
experienced  in  amateur  radio,  A  misadjustmem  ai  one  station  can  perturb  several  mhers. 
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keying  characieristics  and  time  constants,  re- 
ceiver age  time  constants,  TNC  parameter 
valttes  (especially  ""timing"),  beacons,  and 

channel  courtesy  and  good  manners. 

Packet  Radio— The  Shared  Resource 

Successful  packet-radio  operation  requires 
a  level  of  cooperation  among  station  opera- 
tors previously  imknown  in  traditional  CW, 
SSB.  and  RTTY  practices  on  HF.  VHF  pack- 
et operation  must  be  carefully  eoortiinated 
aiKi  channelized.  ITie  *  independent**  opera- 
tor cannot  survive;  no  one  stands  alone  in 
packet  radio.  Each  packet-radio  user  ha^  a 
direct  effect  on  the  performance  of  the  net- 
work and  the  nerwork's  usefulness  to  the 
community, 

Several  regional  and  local  frequency-coor- 
dination councils  have  already  begun  to  coor- 
dinate or  ^'assign"  selected  channels  on 
VHF/UHF  bands  to  **exclusive'*  packet-ra- 
dio service.  In  many  areas,  packet  operations 
on  the  two-meter  hand  are  channelized  on 
20-kHz  centers  between  144,90  and  145.10 
MHz. 

We  can  share  our  fimited  packet  spectrum 
resources  successhilly .  Our  success  depends 
on  each  packet  station  operator  paying  sper 
cial  attention  to  factors  that  were  not  quite  so 
critical  in  non-packet  days.  Let's  take  a  look 
at  some  of  them. 

Eand^idth 

Bandwidth  is  the  amount  of  space  we  occu- 
py in  the  speaium.  and  depends  on  the  modu- 
lation indent  and  data  rates.  This  factor  in- 
cludes the  * 'deviation"  of  the  FM/PM  signal, 
the  frequencies  of  the  tones  modulating  the 
carrier,  keying  and  baud  rates,  and  die  nature 
of  the  data  being  transmitted. 

In  Part  97.65,  the  FCC  defines  bandwidth 
as  *'the  width  of  the  frequency  band,  outside 
of  which  the  mean  power  of  any  emission  is 
attenuated  by  at  l^st  26  decibels  below  the 
mean  power  level  of  ihe  total  etnission.  A 
3-kH2  sampling  bandw^idth  is  used  by  the 
FCC  in  making  this  determination." 


Although  audio  distortion  and  poor  fre- 
quency response  contribute  lo  increasing  the 
error  rate  and  the  packet  transmission  prob- 
lem, the  bandwidth  factor  that  varies  the  most 
and  generally  does  the  most  damage  is  devia- 
tion— a  factor  that  any  operator  can  easily 
control.  The  general  rules  used  in  establish- 
iog  **proper*'  deviation  in  voice  service  are 
detrimental  to  your  packet's  health. 

To  prevent  transmitting  an  excessively 
braed  FM/PM  signal,  deviation  must  be  kept 
lower  than  that  normally  used  in  voice  ser- 
vice. We  must  walk  a  fine  line  between  our 
deviation  being  too  low,  resulting  in  pcKjr  or 
unacceptable  signal-to-noise  ratios  in  weak  rf 
signals  at  the  distant  receiver,  and  deviation 
being  too  high  for  the  distant  receiver's  i-f 
and  demodulation  circuits  Co  decode  success- 
fully. Either  extreme  results  in  high  error 
rates,  poor  d^xxling,  invalid  frames,  exces- 
sive retries,  timeouls,  untimely  disconnects, 
and  unnecessary  reconnection  attempts. 

Many  packet  operators  use  the  same  radio 
for  packet  that  ihey  use  in  voice  operation  and 
connect  their  TNC's  AFSK  output  to  the  ra- 
dio's microphone  input.  In  some  cases  satis- 
factory results  are  obtained.  When  there  arc 
problems,  ihey  may  arise  from  the  way  the 
radio  has  been  set  up— microphone  amplifier 
gain  and  deviation  limiting  or  audio  age  ac- 
tion. Most  radios  coming  from  Japan  (and 
most  of  them  do  these  days  J)  arrive  with  the 
deviation  set  so  that  the  average  U.S.  ham 
will  enjoy  rather  high  deviation.  This  charac- 
teristic may  be  due  to  the  fact  that  in  Japan 
there  are  few  repeaters,  simplex  operation  is 
the  accepted  concept,  and  the  radios  are  set 
up  in  factory  production  test  fixtures  for  some 
value  of  deviation  obtained  with  a  given  value 
of  audio  tone  input.  One  theory  has  it  that  the 
input  setup  values  represent  the  typical  soft- 
spoken  local  user. 

When  it*s  possible,  the  TNC's  AFSK  out- 
put should  be  connected  to  some  internal 
point  after  all  speech  processing,  at  the  input 
to  the  usual  varactor  modulator.  Many  radios 
offer  a  separate  input  for  tone  encoders  and 
DTMF  push-button  pads.  If  they're  avail- 
able, that's  probably  the  best  point  at  which  to 
inject  the  AFSK  tones.  Any  possibility  of 
distorting  the  AFSK  signals  by  over-driving 
the  microphone  input  amplifier,  diode  clip- 
ping, or  excessive  audio  age  action  can  be 
eliminated. 

Carson's  Bandwidth  Rule  defmes  the  ap- 
proximate bandwidth  requirements  of  com- 
munications system  components  for  a  carrier 
signal  that  is  modulated  by  a  continuous  or 
broad  spectrum  of  frequencies  rather  than  a 
single  frequency.  In  most  amateur  packet-ra- 
dio operation,  the  modulation  index  (peak 
deviation  divided  by  the  highest  modulating 
tone  frequency )  will  be  greater  than  1 ,  and  the 
bandwidth  is: 

Bw  =  2(Df  +  2Fm} 

Bandwidth  equals  twice  the  sum  of  the  peak 
deviation  (Df)  and  twice  the  highest  modulat- 
ing frequency  (Fm).  Table  1  shows  these 
values  for  the  two  tones  used  in  VHF/UHF 
packet  radio  ^Bell  202  tones)- 
Modem  FM  receivers  have  6hJB  i-f  band- 


Phmo  A^  One  of  the  more  common  types  of  packet  siaiions  among  new  packeteers  is  the 
Commodore-64  based  system  which  uses  either  a  stand-alone  TNCora  unit  specially  designed 
for  the  C-64—like  the  one  pictured  here,  AEA  's  PK-64,  This  station  belongs  to  Colin  Hall, 
G4JPZ/W6.  It  features  (top  to  bottom,  left  to  right}:  CRT,  antenna  rotor,  C'64:  antenna 
switches,  antenna  rotor;  C-64  disk  drive,  power  switch  for  PK-64  (home-brew),  PK-64;  HF 
tuner,  VHF  radio,  HF  radio. 


widths  on  the  order  of  12  to  15  kHz.  The 
better  (more  selective)  the  receiver  i-f  is,  the 
greater  the  tendency  for  the  receiver  to  distort 
highly  deviated  signals  and  send  distorted 
audio  output  to  the  TNC.  The  TNC's  demod- 
ulator may  **barr*  on  the  audio,  fail  to  de* 
code  the  packet  frame  properly,  throw  the 
frame  away,  and  sit  there  waiting  for  the 
retries  (the  retransmission  of  a  packet  whose 
reception  was  not  acknowledged).  Retries  arc 
to  be  avoided,  especially  when  a  frame 
should  have  been  received  but  wasn't. 

During  the  past  several  years,  Tve  *Tixed" 
dozens  of  **1  can't  connect!"  complaints  by 
helping  the  stricken  newcomer  to  reduce  his 
deviation  to  a  point  at  which  the  receiving 
station *s  equipment  had  something  better 
than  ''square-wave  audio"  to  demtxlulate. 

We  must  also  consider  operation  on  chan- 
nels 20'kHz  wide.  If  we  are  to  permit  nearby 
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packet  stations  to  operate  on  adjacent  chan- 
nels, it  is  clear  that  each  adjacent-channel 
user's  p^ik  deviation  must  be  held  below  4 
kHz  to  prevent  sideband  energy  from  invad- 
ing the  next  channel.  Asa  general  mle.  trans- 
mitter peak  deviation  should  be  held  to  a 
value  between  2  and  3.5  kHz.  The  other 
guy's  receiver  will  like  it,  and  your  neighbor 
on  the  next  channel  will  appreciate  your  cour- 
tesy. Don't  be  a  deviant  with  your  deviation! 

Software 

Many  newcomers  (and  some  experienced 
packeteers  as  well!)  appear  to  be  intimidated 
by  the  numerous  TNC  parameters.  Some 
users  seem  to  be  afraid  to  change  any  of  the 
values.  Well,  fear  not!  Your  TNC  will  not 
dissolve  into  a  cloud  of  vaporized  chips,  nor 
wiU  your  radio  leap  off  the  table.  There  is 
nothing  sacred  about  most  settings.  Many 
values  were  made  variable  to  permit  the  user 
to  make  changes  in  accordance  with  each 
local  circumstance  and  condition.  The 
specific  tuning  parameters  referred  to  below 
reference  the  TAPR  cominand  set  used  on 
most  TNCs- 

A  lot  of  this  fear-of-change  attitude  relates 
to  timing  values  like  FRACK,  DWAIT, 
TXDELAY,  and  some  frame-size  and  **win- 
dow"  settings  like  PACLEN  and 
MAXFRAME. 


Fig.  2.  Statimt  A  is  shielded  by  hills  and  can 't 
hear  the  vigorous  beaconeer.  Although  sta- 
tion A  ihinks  the  frequency  is  clear,  if  he 
transmits  while  the  beaconeer  is  transmitting, 
the  packets  will  collide  at  the  digipeater. 
Packets  from  station  A  to  station  B  will  have 
to  be  retried  more  often,  adding  to  conge stiim 
on  the  channel 


■ 

fhc 

[3AD«0 
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Fig,  3,  The  proper  setup  for  sending  *  *cap- 
ture  buffer  open,  digi  on  ' "  beacons. 
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Toiio  Frequency  12C^0  Hz 

Deviation  fkHz)  Bpndwidlh  (kHz) 

1  6.8 

2  8.8 

3  10,8 

4  12.8 

5  14.8 

6  16  3 

7  18.8 

8  ms 

9  22,8 

10  24.8 


Tone  FreqUMlcy  2200  Hz 

Deviation  (kHz)  Bandwidth  (kHz) 

1  10.8 

2  12J 

3  14.8 

4  16.8 

5  ie.€ 

6  20.8 

7  22.8 

8  248 

9  26.3 

10  28.3 


Table  I.     Bamlwidth  resulting  from  modulating  an  FM  signal  at  various  deviations  with 
standard  packet-radio  tones, 


Time 

TNC-1 

TNC-2 

User  Type 

msec 

DWAIT 

DWAIT 

Oigipeaters 

* 

• 

* 

Keyboard  users 

160 

4 

16 

BBS/UNIX  Nodes,  eta 

320 

8 

32 

User  fife  transfer 

480 

12 

48 

*  OWAIT  IS  ignored  for  digipaatad  frames. 

Table  2.  DWAIT  settings  for  various  types  ofactiviiy. 


QRL— I  am  busy  (Don't  conneclT) 

QRR— 1  am  ready  for  automatic  operation  (OK  connect) 

QRU— I  have  nothing  for  you 

QRV — I  am  ready 

QSO — I  can  communicate  with  (caffsign) 

QSR — Repeat  your  caH  on  the  calling  frequency,  did  not  hear  you 

QSX— I  am  listening  on  (frequency) 

QTC— I  have  traffic  for  (caltsign) 

QTU — My  station  is  open  from  (hours-to-hours) 

QTV— Listen  for  me  on  (frequency) 


Table  3.  Clever  Q-slgnals  that  can  be  used  in  a  beacon  texL 


Here  are  some  thoughts  on  ihc  uac  of  the 
liming  parameters  available  in  your  TNCs, 
Perhaps  a  couple  of  ideas  expressed  here 
might  clarify  a  few  iniplications  not  fully 

explained  in  the  vendors'  manuals. 

FRACK 

This  value  is  the  number  of  seconds  that 
your  TNC  will  wait  for  an  acknowledgement 
(ACK)  before  sending  a  retry  packet.  If  you 
have  a  really  good  path  to  the  other  station 
and  the  packets  are  very  solid,  you  can  leave 
this  value  at  the  default  setting  of  3  seconds. 
Reducing  FRACK  doesn't  really  increase  the 
speed  at  which  packets  are  transferred.  But  if 
the  channel  is  busy  and  there  are  many  sta- 
tions on,  especially  if  there's  a  PBBS  (public 
bulletin-board  system)  or  dedicated  digi- 
peater  serving  multiple  users  on  the  channel, 
you  Ml  probably  get  better  results  by  increas- 
ing FRACK  to  a  higher  value  of  perhaps  6 
or  even  8.  This  means  that,  before  your  TNC 
sends  a  retry,  it  will  wait  longer  to  decide 
that  the  other  station  never  got  your  last  pack* 
ei.  This  is  especially  important  if  the  station 
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to  which  you're  connected  hears  lots  of  pack* 
ets  from  other  stations  that  you  may  not  be 
hearing. 

Remember  that  these  TNCs  have  CSMA 
{Carrier  Sense  Multiple  Access):  The  TNC 
listens  on  the  channel,  and  if  it  h^u^  data — or 
noise,  intermod ,  or  open  squelch  that  it  thinks 
might  be  data  on  the  channel— your  TNC  will 
not  key  the  PTT  or  transmit  data  until  it  hears 
some  kind  of  silence  on  the  channel,  even  a 
bare  second.  If  the  other  station's  TNC  is 
hearing  all  kinds  of  stuff  besides  your  signals, 
and  even  though  it  has  received  your  packet 
nicely,  it  usually  can*i  send  the  ACK  back  to 
you  until  it  hears  a  pause  in  the  channePs 
activity. 

The  distant  TNC  may  be  sitting  there  hav- 
ing swallowed  dandy  data,  ready  to  ACK, 
and  meanwhile  your  TNC  (set  with  too  short 
a  FRACK  value)  thinks  that  your  last  packet 
got  trashed  and  decides  to  send  a  second  (or 
third,  or.  .  ,)  copy.  And  so  the  confusion 
builds^^ollisions  and  eventual  timeouts  and 
disconnects  are  the  result. 

If  you're  working  into  a  PBBS  (especially 


through  a  busy  community  digtpeaier),  try 
operating  with  higher  FRACK  settings  in 
your  TNCs  during  ihe  busiest  hours.  These 
are  the  times  when  collisions,  noise «  and  in- 
termod are  at  their  worst  levels.  Because  the 
PBBS*  TNC  may  be  hearing  lots  of  other 
things  when  it  is  listening  for  you,  the  CSMA 
feature  in  the  TNCs  may  prevent  the  PBBS 
from  answering  you  promptly*  Therefore,  if 
FRACK  is  too  short  for  the  existing  condi- 
tions, your  system  will  automaiicaUy  retry 
each  packet.  The  net  result  again  is  excessive 
timeouts  and  disconnects,  t  suggest  strongly 
that  for  working  the  local  PBBS  during  the 
evening  and  weekend  hours  set  FRACK  to  8! 
That  will  help  the  PBBS  during  its  wait  for  a 
brief  clear  spot  between  bursts  of  everyone 
else's  packets. 

Slow  down!  What's  the  rush?  Increase 
FRACK  when  the  channel  is  busy  or  when 
you're  working  through  a  station  or 
digipcatcr  in  a  high-elevation  location.  Try  to 
understand  what  the  systems  are  attempting 
to  do. 

TXDELAY 

This  is  the  length  of  time  (the  units  vary  on 
different  TNCs)  that  your  TNC  will  wait  be- 
tween the  moment  when  it  keys  PTT  to  put 
your  rig  on  the  air,  and  when  the  TNC  actual- 
ly unlatches  and  sends  the  packet  data  out  to 
the  rig. 

During  the  TXDELAY  period,  the  TNC 
sends  a  stream  of  condguous  FLAG  fields 
(011111 10)^  until  it  begins  the  actual  frame 
contents.  Some  of  you  may  think  of  TXDE- 
LAY only  in  regard  to  the  time  it  takes  for 
your  transmitter  to  switch  on  and  develop 
power.  TXDELAY  must  also  be  considered 
in  terms  of  how  long  it  takes  for  the  other 
station's  receiver  to  unsquelch  and  recover  its 
full  sensitivity  after  its  transmitter  shuts  off. 
Some  radios  take  a  relatively  long  time  be- 
tween **iransmitter-ofr*  and  "receiver-on," 

If  your  TXDELAY  setting  is  too  short  for 
the  other  station's  receiver  recovery  time, 
thai  station  may  not  be  able  to  successfully 
decode  die  SYNC  FLAG  (8  bits)  at  the  begin- 
ning of  yoin-  packet  frame;  its  system  will  not 
see  a  valid  packet;  you*ll  get  no  ACK;  you 
retry;  the  other  station  still  gets  no  sync;  etc. 
The  end  re^^ult  is  lots  of  unnecessary  retries, 
timeouts^  disconnects,  and  frustration. 

AXOELAY  and  AXHANG 

If  you  are  not  going  through  a  voice  re- 
peater or  a  series  of  non-packei  auxiliary^  and 
link  systems,  these  values  should  be  left  al 
zero.  They  are  basically  irrelevant  in  the 
straight  digital  world. 

MAXFRAME 

This  is  the  number  of  frames  (packets)  sent 
in  a  single  transmission  by  your  station.  You 
can  send  from  one  to  seven.  Although  it  may 
seem  contradictory,  in  many  cases  MAX- 
FRAME  =  1  can  produce  the  best  throughput 
(amount  of  information  transferred  in  a  given 
time  period  or  session). 

If  you*re  on  an  empty  channel  (?)  transfer- 
ring longish  files—either  text  or  binary 
data— with  a  nearby  station  over  a  very  solid 


path,  you  can  leave  MAXFRAME  at  the  de- 
fault value  of  4.  If  you  have  a  path  with  a 
problem  or  two  and  are  seeing  retries  due  to 
conditions  or  coUisiom,  set  MAXFRAME  to 
a  lower  value.  That  way,  the  distant  end  has 
fewer  contiguous  frames  to  decode  and  vali- 
date, and  the  channel  has  a  bit  more  breathing 
space  through  which  other  stations  can  slip  a 
packet  now  and  then.  If  retries  become  fre- 
quent, set  MAXFRAME  to  I .  You  and  your 
partner  have  a  better  chance  of  getting  the 
ACKs  back.  Remember  this— if  the  distant 
station  decodes  your  packet  properly  and 
sends  you  an  ACK,  your  TNC  must  also 
receive  the  returning  ACK!  It's  a  bummer 
when  the  other  guy's  good  ACKs  are  getting 
trashed  on  the  way  back  to  you! 

PACLEN 

This  is  the  maximum  number  of  octets  or 
bytes  (characters  that  you  type)  that  can  be 
squeezed  into  one  packet  frame.  The  AX. 25 
maximum  is  256  bytes.  The  default  value  is 
128  bytes. 

Don't  get  into  the  lazy  habit  of  typing  end- 
less linesof  stuff  with  never  a  carriage  return, 
depending  on  your  TNC  to  packetize  and 
send  the  stuff  after  the  128th  character  you 
type.  Even  on  the  C~64's  40-column  screen, 
it*s  easy  to  judge  when  you  Ve  typed  between 
a  line-and-a-ha]f  and  two  full  lines.  Type  a 
carriage  return  after  the  last  word  that  fits 
nicely  before  the  end  of  the  second  line.  That 
way,  you*ll  be  sending  packet  frames  with 
just  under  80  bytes,  and  the  probabilities  im- 
prove for  your  successful  packet.  On  a  busy 
channel,  the  shortest  packets  get  the  best 
results! 

In  addition  to  packet  length,  carriage  re- 
turns are  important  in  maintaining  visual  fi- 
delity. Remember  that  just  because  your  ter- 
minal, computer,  or  TNC  has  inserted  a  local 
carriage  return  when  echoing  data  to  you,  it 
probably  has  not  put  in  a  carriage  return  for 
the  other  user.  This  usually  results  in  run -on  ^ 
hard -to -read  text  at  the  distant  end.  Some 
PBBSs  will  ignore  message  text  if  the  line 
length  before  a  carriage  return  is  more  the  80 
characters. 

On  an  80-column  screen,  128  characters 
are  a  bit  more  than  1-1/2  lines  of  typing.  On 
the  C-64's  screen,  that*s  more  than  three 
lines  of  typing.  If  the  going  gets  rough  judg- 
ing by  the  retries  over  a  lousy  path,  or  there 
are  lots  of  collisions  with  other  stations,  re- 
duce PACLEN  to  64  or  even  to  32,  The 
shorter  the  packet  frame's  length  is,  the 
greater  the  probability  of  getting  a  good  pack- 
et through. 

Experience  is  showing  that,  on  busy  chan- 
nels (especially  with  PBBSs  and  digipeaters), 
increasing  FRACK  and  TXDELAY,  while 
reducing  PACLEN,  can  actually  improve 
your  throughput  rather  than  degrade  it! 

Remember— there's  nothing  sacred  about 
the  TXDELAY,  FRACK,  MAXFRAME, 
and  PACLEN  default  values.  Experiment 
with  other  values  and  see  what  happens.  It 
can  only  help— it  will  never  hurt. 

DWAXT 

This  is  the  length  of  time  that  your  TNC 


will  wait  after  last  hearing  data  on  the 
channel  before  starting  the  TXDELAY  timer 
to  key  your  transmitter's  PTT  line,  unless 
the  TNC  is  waiting  to  transmit  digipeated 
packets.  DWAIT  is  particularly  important 
when  working  with  digipeaters  on  a  busy 
channel.  Remember  that  DWAIT  is  affected 
by  your  TXDELAY  setting,  and  for  best  re- 
sults should  be  set  at  some  value  established 
in  agreement  with  other  local  packet 
operators. 

DWAIT's  main  function  is  to  help  prevent 
or  reduce  collisions  with  digipeated  packets. 
Dr.  Tom  Clark  W3IWI  suggests  the  TNC 
timings  in  Table  2  to  improve  channel 
throughput  when  PBBSs,  digipeaters,  and 
keyboard-to-keyboard  users  share  a  common 
channel, 

RETRIES 

This  is  the  number  of  times  your  TNC 
will  repeal  the  same  packet  to  the  distant 
station  if  your  TNC  has  not  received  an  ACK. 
Good  practice  is  to  set  RETRIES  for  the 
lowest  number  that  can  be  effective  in  any 
given  condition.  The  defauh  value  of  10  is 
reasonable  for  general  operation.  But  if 
youYe  trying  to  force  lengthy  packets 
through  five  digipeaters  over  marginal  paths 
in  busy  channel  hours,  RETRIES  ^  1 5  (maxi- 
mum number)  will  probably  do  nothing  more 
than  antagonize  the  rest  of  the  troops  on  the 
channel. 


^7  expect  to  answer 

my  terminal  when 

it  beeps — i  get  cranity 

wtjen  i  see  that 

it's  mereiy  another 

nonsense  beacon 

carrying  BELL  signals. '' 


Note  that  on  some  TNCs,  RETRIES  =0 
sets  an  infinite  number  of  retries!  In  die  metro 
New  York,  Chicago,  Miami,  and  Los  Ange- 
les areas,  this  is  guaranteed  to  earn  you  a 
late-night  visit  from  one  of  those  fellas  with 
the  long  coats  and  black  leather  gloves.  Pun- 
ishing the  channel  and  its  population  with 
large  quantities  of  fruitless  retries  is  not  the 
best  way  to  win  the  local  packet  popularity 
contest. 

Beacons 

If  the  renowned  anthropologist  Margaret 
Mead  were  still  alive,  she  could  study  the 
packet  channel  population  as  she  did  the  pu- 
berty rituals  of  the  Trobriand  Islanders.  Upon 
reaching  puberty,  each  young  male  anoints 
himself  with  bright  red  mud  and  parades 
around  the  village  for  a  month,  thus  advising 
all  young  unattached  females  of  his  new  ma- 
turity and  availability. 

Judging  by  each  week*s  new  beacons  on 
our  local  area  channels— you  know,  the  bea- 


cons that  come  on  every  two  to  six  minutes 
and  give  us  callsign,  name,  QTH  in  pain- 
ful detail,  and  ''digipeater  on,  buffer  save  to 
disk  enabled' *=new  packeteers  seem  much 
like  the  Trobrianders.  This  must  be  a  * 'pack- 
et puberty**  ritual:  *'Here  I  am.  Come  and 
use  me!'' 

You  can't  legislate  common  sense.  Either  a 
person  has  it  or  not.  Seems  some  people  need 
that  beacon  to  reinforce  their  ego  and  make 
sure  that  the  packet  community  at  large 
knows  that  they  have  packet  radio. 

What  could  be  more  redundant  than  a 
beacon  like  those  we  see  from  stations 
(some  of  whose  callsigns  show  them  to  be 
''old-timers'')  advising  us  regularly  that 
they  are  running  a  "Packet  Radio  Com- 
munications Facility"?  No  kiddingi  It  must 
take  Dick  Tracy  to  figure  out  that  a  packet 
beacon  emanates  from  a  * 'Packet  Radio 
Communications  Facility"!  Now  tell  us 
something  we  don't  know!  Some  of  these 
"vigorous  beaconeers**  have  had  their  call- 
signs  used  to  test  the  operation  of  the 
LCALLS  (ignore  packets)  routines  in  the 
TNC-2  and  PK-80! 

Most  of  these  ludicrous  beacon  texts  could 
be  stuffed  into  the  CTEXT  file,  so  that  the 
nonsense  about  ^ ^BUFFER  OPEN— AU- 
TOSAVE  TO  DISK  ENABLED"  would  be 
sent  only  to  the  station  that  connects  to  them. 
But,  unfortunately,  that  would  take  a  gener- 
ous dose  of  common  sense  and  a  bit  of  time  to 
read  the  equipment  manual  ^  add  two  and  two, 
and  not  get  22. 

It's  beginning  to  remind  me  of  what  hap- 
pened Eo  the  older  two- meter  operators  when 
the  two-meter  repeater  infestation  started  and 
the  air  was  filled  with  nonsense.  That  certain- 
ly spurred  the  development  of  440!  I  wonder 
how  long  it's  gonna  take  the  technology-ori- 
ented packet  people  to  move  up  to  220  and 
440  and  1296  megs  so  that  the  '*beacon 
freaks"  can  have  these  channels  all  to  them- 
selves. 

It's  so  easy  to  find  out  if  your  buddy  is 
running  his  digipeater.  All  you  do  is  loop 
back  (connect  to  yourself)  through  his  sta- 
tion. If  you  get  a  connection,  guess  what?  His 
digi  is  ENABLED!  If  not,  oh  well. 

Are  Beacons  Justifiable? 

In  my  opinion,  there  is  very  limited  justifi- 
cation for  beacons  on  a  packet  channeL  The 
problems  come  from  the  way  people  use 
them.  Here's  what  I  mean: 

Beacons  are  not  inherently  bad — their  in- 
tended purpose  is  misunderstood,  and  they 
are  frequently  misused  by  newcomers.  The 
beacon  can  still  perform  vital  ftmctions  when 
properly  written  and  appropriately  used.  This 
is  especially  true  as  we  begin  to  expand  into 
collateral  or  additional  packet  channels  on 
two  meters  and  on  tfie  other  bands. 

Understand  the  origin  of  the  beacon  fea- 
ture— why  it  was  provided.  It  really  was  an 
important  option  in  the  early  1980s  when  the 
packet-radio  world  was  a  vast  wasteland  and 
we  needed  efficient  means  of  letting  the 
world  know  that  someone  was  alive,  well, 
and  available  on  the  channel  and  ready  for 
connecting.  The  beacon  also  provided  an  ex- 
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ceUent  source  of  test  messages  for  lining  up 
the  early  TNCs  when  Ihere  were  no  other 
means  of  testing  the  kits. 

As  we  alS  know  now,  packet  radio  is  no 
wasteland.  In  many  large  cities,  we  already 
have  more  users  than  our  primary  channel 
can  handle  most  of  the  time.  For  the  primary 
channels  in  metropolitan  areas,  the  beacon 
fijnction  has  outlived  its  original  design  in- 
tent. Beacons  should  be  reevaluated  and  tai- 
lored carefully  and  specifically  to  present 
(and  future)  conditions  of  channel  purpose , 
assignment,  and  occupancy, 

Apparently  some  users  don't  know  what 
a  beacon  text  will  look  like  on  the  distant 
station *s  screen.  They  put  their  callsign  in 
their  beacon  lexl,  not  realizing  that  their  call- 
sign  will  be  displayed  in  the  header  text  on 
almiost  all  systems— unnecessary,  redundant 
information. 

Apparently  some  users  don't  know  the  de- 
fault  conditions  of  most  TNCs,  Nearly  all  of 
them  (and  I  have  tested  five  types)  will  boot 
up  wifli  DIGiPEAT  enabled  and  will  perform 
the  digipeai  function  unless  you  tell  them  not 
to.  So,  why  use  the  beacon  text  to  ^vjse 
everyone  on  the  channel  of  something  that 
can  be  assumed  automatically?--more  un- 
necessary information. 

Some  users  feel  the  need  to  tell  the  channel 
that  their  * 'buffer  save  to  disk  is  enabled/* 
That's  something  else  the  rest  of  the  users  can 
assume.  With  the  proliferation  of  the  smarter 
TNCs  like  the  TNC-2  types  and  the 
PAKRATTs,  with  smart  buffers  and  auto- 
connect  messages,  the  receiving  TNC  itself 
can  provide  this  information  afier  the  user 
connects  to  it— it's  not  needed  as  pan  of  the 
beacon  text. 

Some  users  feel  compelled  to  suggest  con- 
nection paths  in  the  beacon  text.  Any  reason- 
able TNC  with  a  trace  or  special  header  func- 
tion permits  the  others  on  channel  to  derive 
the  beacon  path  when  and  if  they  need  it- 
more  unneeded  data. 

What  is  needed  in  a  ''meaningfur'  beacon 
text?  Here  ate  my  suggestions:  absolute 
brevity — minimum  bytes  to  get  the  idea 
across;  name  of  operator;  QTH  in  City,  State 
format;  grid  locator  in  XXNNnn  format;  spe- 
cial temporary  information,  such  as  test  con- 
ditions, new  operating  hours,  power  reduc- 
tions, changes  in  effect,  and  directed 
messages  like  "W2XXX  PLS  CALL  ME 
URGENT";  Q-signals  cleverly  used,  as 
originally  intended  (see  Table  3);  internation- 
al Z-sigi^s  (available  on  request);  and  a  gen- 
erous dose  of  comnion  sense^ 

What  IS  undesirable  in  a  "meaningful'* 
IjeacoD  text?  Anything  unessential;  long- 
winded  information  that  never  changes; 
**cutesy"  graphics,  such  as  lines  of  asterisks, 
parentheses,  center-screen  formatting  (in 
short,  save  the  arts  and  crafts  for  80- 
meter  RTTY);  and  ego  trip  and  **show-off ' 
messages. 

B^con  Timtng 

There  is  absolutely  no  justification  for 
sending  a  beacon  every  one,  two,  or  three 
minutes.  In  many  metropolitan  areas,  there^s 
little  justification  for  basing  the  beacon 
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timing  to  the  AFTER  routine.  On  a  pri- 
mary channel  like  145.01,  there  is  no  harm  in 
an  informaiive  beacon  every  30  minutes — 
let's  face  it,  that*s  al!  the  channel  can 
handle  without  strangling.  That's  still  48 
beacon  messages  in  24  hours!  On  auxiliaiy 
channels  like  145.03,  .05,  .07,  and  .09,  a 
beacon  every  15  minutes  will  let  the  world 
know  you're  there.  The  gang  won't  find  out 
any  faster  if  the  beacon  is  sent  every  two 
minutes. 

Once  a  user  has  joined  a  local  packet-ra- 
dio club^  or  his  station  has  shown  up  on  a 
packet  network  map  of  his  area,  the  rest  of 
the  local  area  users  will  know  who  he  is^ 
where  he  is,  and  in  general  everything  that 
they  wish  to  know  about  him  and  his  opera- 
tion. At  that  point,  the  beacon  wLll  become  of 
less  importance,  and  the  beacon  intervals  can 
be  reduced  to  simply  indicate  that  the  station 
is  in  fact  alive  and  well  on  the  channel  and 
available  for  normal  service. 

The  only  constraint  on  the  use  of  the  beacon 
feature  is  the  requirement  for  the  generous 
use  of  ordinary  common  sense,  tightly  tem- 
pered with  some  patience  on  the  pan  of  the 
old  packer  hands,  and  a  more  tolerant,  more 


''Repeated  attempts 

to  log  on  to  a  PBBS 

that  is  already  in  use 

Will  certainly  result  in 

winning  the  'Most 

Unpopular  User  of  the 

Week'  award  given  by 

area  sysops. " 


tutorial  approach  to  the  new  kids  on  our  pack- 
et-radio block.  We  can*t  expect  them  to  un- 
derstand everything  about  our  f^cket  mode 
the  day  they  first  put  their  packet  boxes  on  the 
air.  The  manufacturers'  manuals  are  close 
to  worthless  when  it  comes  to  instructions 
on  good  on-the-air  operating  practices  and 
procedures* 

Beaconeers  and  the  PBBS 

If  you  want  to  use  a  PBBS  as  a  digipeater 
for  your  convenience.  I'd  suggest  a  bit  of 
common  sense  and  courtesy.  For  example: 

Don  V  digipeai  your  beacons  through  the 
PBBS!  That's  not  what  a  PBBS  is  all  about. 
Digipeat  your  beacons  through  someone  else, 
(Beacons  are  doubly  offensive  when  your 
system  sends  them  through  a  PBBS  while 
someone  else  is  trying  to  download  a  file  or 
read  the  maiL) 

If  you* re  using  the  loca!  PBBS  as  a 
digipeater,  don't  stick  BELL  commands  in 
your  stuff  unless  you  have  some  legitimate 
reason  for  ringing  someone*s  belK  Vm  re- 
ferring to  the  Control -G  character.  I  expect 
to  answer  my  temiinal  when  it  beeps — I  get 
cranky  when  I  see  that  it's  merely  anoth- 


er nonsense  beacon  carrying  BELL  signals. 
Baloney! 

If  your  beacon  has  something  important  to 
say,  like  a  club  meeting  tKDtice,  an  urgent  call 
for  a  contact,  or  anything  other  than  another 
poindess  ego  trip,  seiKl  the  beacon  through 
some  other  available  digipeater. 

Good  Manners  and  the  PBBS 

For  those  newcomers  who  may  not  be 
fiuniliar  with  PBBS  operations,  please  be 
advised  that  most  PBBSs  are  not  multi- 
user systems,  nor  can  they  accept  or  han- 
dle multiple  connections.  This  means,  in 
plain  English,  first  come,  first  served!  If 
you  see  that  the  PBBS  is  already  being 
used  by  another  station  when  you  wish  to  use 
the  PBBS.  you  must  wait  your  turn.  Your 
CONNECT  REQUEST  sent  while  someone 
else  is  logged  on  will  produce  the  following 
results: 

•  You  will  get  the  "(PBBS  CALLSIGN) 
BUSY'  message  and  a  DISCONNECT. 

•  The  station  logged  on  to  the  PBBS  will 
see  a  message  on  his/her  screen  stating 
that  '*W2XXX  just  tried  to  connect**  or 
the  like. 

•  The  PBBS  sysop  will  sec  the  same  message 
on  the  local  console  screen  if  he/she  happens 
to  be  watching. 

•  The  PBBS  wiU  issue  the  "W2XXX  just 
tried  to  connect' '  to  the  channel  in  general . 

•  if  the  logged-on  user  station  happens 
to  be  downloading  a  Hie  to  disk,  some 
PBBS  systems  will  place  the  "W2XXX 
just  tried  to  connect**  in  the  downloaded 
file  just  as  though  it  were  a  native  pan  of  the 
file.  The  user  will  then  have  to  edit  the 
receive  ^e  or  program  to  renK»ve  the  junk 
strings. 

Repeated  attempts  to  log  on  to  a  PBBS  that 
is  already  in  use  will  certainly  result  in  win- 
ning the  '*Most  Unpopular  User  of  the 
Week*'  award  given  by  area  sysops.  These 
packet  systems »  their  channels,  and  the 
PBBSs  are  all  based  on  the  concept  of  the 
"shared  resource."  Wait  your  turn  to  get 
your  share  when  using  a  PBBS.  If  you  see  the 
PBBS  already  sending  protocoled  packets  to 
another  station,  wait  until  the  current  user  has 
logged  off,  pause  about  30  seconds  to  permit 
the  PBBS  to  recycle  itself,  and  then  issue  the 
CONNECT  REQUEST. 

Sorry  if  this  all  sounds  like  a  new,  *'digi- 
tal**  version  of  the  old  two-meter  "Repeater 
God**  story,  but  some  of  the  PBBS  sysops 
have  as  much  as  S5.000  worth  of  computers, 
TNCs,  radios,  and  antennas  at  your  service. 
It^s  their  station  and  their  legal  responsibility. 
Therefore,  any  PBBS  sysop  reserves  die  right 
to  decide  how,  when,  and  by  whom  his  sys- 
tem wUJ  be  used. 

Common  sense  is  all  that's  required.  Try 
some— it  doesn*t  cost  much. 

"Coordinated' '  Packet  Channels 

There  seems  to  be  growing  misunderstand- 
ing about  the  use  of  so<alled  *  Vpacket  chan- 
nels" {145.01.  .03,  .05,  .07,  and  .09  in  many 
areas). 

The  practice  of  sending  long  programs  and 
files  between  two  packet  stations  in  direct 


connection  indicates  that  some  people  may 
have  the  impression  that  packet  channels  are 
the  only  channel  where  packet  radio  can  be 
used.  This  is  categorically  false!  You  can  use 
packet  radio  on  any  channel  on  which  Fl 
emissions  are  authorised,  This  includes  most 
of  two  meters.  Common  sense  dictates  that 
you  avoid  using  those  repealers  whose  user 
support  groups  do  not  desire  packet  commu- 
fucations  on  the  repeater,  as  well  as  observing 
other  gentleman's  agreements  and  band 
plans,  sateflite  passhands.  DX  caUtng  fre- 
quencies, etc. 

If  two  stations  wish  to  transfer  files  back 
and  forth  and  can  make  direct  connection 
(without  a  dtgipeaier  or  other  intermediate 
relay  mode),  these  stations  should  move  off 
of  the  ''packet  channels**  lo  conduct  direa 
station-to-station  file  transfers.  In  that  man- 
ner, the  limited  number  of  packet  channels 
can  remain  free  for  the  users  who  need  the 
available  digipeaiers  or  wish  to  have  a  com- 
fortable keyboard-to-keyboard  chat  or  move 
a  message  in  or  out  of  the  local  PBBS  without 
having  to  battle  the  intense,  rapid-fire  bar- 
rage of  frames  running  between  the  stations 
involved  in  the  extended  file  transfers- 
It's  only  common  courtesy  to  operate  under 
the  assumption  that  these  packet  channels  are 
a  shared  resource.  Ii*s  hard  to  share  the  chan- 
nel with  two  guys  who  are  running  with  su- 
per-tight TNC  timings  and  completely  mo- 
nopolizing the  channel  with  flying  fields  and 
frames, 

I  don't  believe  that  the  frequency-coordi- 
nating councils  intended  to  imply,  nor  should 
any  packeieer  infer*  that  packet  radio  can 
only  be  used  on  these  coordinated  packet 
channels.  This  coordination  was  done  to  give 
the  growing  packet  fraternity  a  ''home"  sep- 
arated from  the  ''traditional"  voice  simplex 
channels  and  repeater  channels.  It  also  serves 
as  a  notice  to  voice  users  who  want  to  avoid 
automated  stations  using  a  40-millisecond 
window  to  check  to  see  if  the  frequency  is 
in  use. 

There  is  absolutely  no  reason  why  long 
files  cannot  be  transferred  between  two  sta- 
tions in  direct  connection  using  the  simplex 
channels  available  throughout  the  bands— 
with  a  bit  of  care*  counesy,  and  common 
sense.  You  must  listen  on  the  intended  operat- 
ing channel  before  transmitting*  If  an  SSB  or 
FM  voice  contact  is  in  progress,  the  old  rules 
stiU  apply;  don't  knowingly  dump  tons  of 
packets  on  top  of  a  voice  communication  in 
progress. 

Advanced  technology  will  never  be  a  re- 
placement for  courtesy  and  common  sense. 
The  latter  talents  arc  sometimes  more  impor* 
tant  than  the  former. 

A  Wee  Packet  Philosophy 

It's  really  up  to  us  to  teach  each  other  and 
help  the  mode  grow  in  orderly  fashion,  rather 
than  merely  criticize  others,  TIk^c  of  us  who 
are  fortunate  in  having  more  experience  and 
understanding  more  about  packet  radio  and 
its  unique  qualities  have  a  real  moral  and 
technical  obligaiion  to  serve  as  mentors  to- 
wards those  who  know  less  but  want  to  know 
more.B 
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Precision  Pacliet  Tuning 

Build  the  ultimate  digital  tuning  indicator  for  packet  or  RTTY. 
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Fig,  3.  Block  diagram  of  most  analog  tuning  indicators. 
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Fig.  4.  Block  diagram  of  digital  tuning  indicator, 
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Some  aspects  of  RTTY  have  changed 
quite  a  bit  during  the  last  40  years. 
Toroids,  vacuum  tubes,  and  Model  15 
Teletypes®  have  been  replaced  by  integrat- 
ed circuits.  Other  things  are  still  the  same. 
Most  people  are  still  using  60-word-per- 
minute  Baudot  code.  And,  judging  by  my 
observations,  most  people  are  still  using 
signal-strength  meters,  dual-ellipse  patterns 
on  oscilloscopes,  or  just  random  fiddling 
with  the  dial  to  tune  in  signals.  Two  stations 
conversing  are  rarely  right  on  the  same 
frequency . 

These  traditional  techniques  may  be  ade- 
quate for  old-fashioned  RTTY,  but  HF  pack- 
et is  much  more  difficult!  Instead  of  5-minute 
monologues,  you  must  catch  1  -second  bursts 
on  a  channel  often  shared  by  several  concur- 
rent conversations.  If  you  miss  a  few  bits, 
you  don't  just  get  some  garbled  characters  in 
part  of  a  continuous  stream.  The  whole  pack- 
et is  discarded  and  you  don't  know  how  long 
it  will  be  until  the  next  one  is  sent.  Tuning, 
therefore,  is  more  criticaL  For  best  results, 
you  should  be  no  more  than  20  Hz  off  fre- 
quency. Forget  about  receiving  anything  if 
you're  50  Hz  off. 

A  few  years  ago,  a  new  type  of  RTTY 
tuning  indicator  appeared.  It  uses  a  light- 
emitting -diode  (LED)  bar-graph  display  to 
indicate  the  frequency  of  the  incoming  atidio 
signal.  Fig.  1  illustrates  the  basic  idea.  Each 
LED  segment  corresponds  to  a  small  range 
of  audio  tones,  typically  around  lO-to-25- 
Hz  wide.  As  the  audio  frequency  increases, 
a  different  segment  farther  to  the  right  is 
activated. 

When  an  audio-frequency-shift- 
keyed  (AFSK)  signal  is  present,  two  bright 
spots  appear  along  the  display— as  shown 
in  Fig.  2.  You  can  see  instantly  if  ±e  tones 
are  too  low  or  too  high,  and  if  the  shift  is 
correct 


The  first  device  of  this  type  (that  I  know 
of)  was  the  Tom -Tuna. '  (Fig.  3  shows  a  block 
diagram,)  It  uses  a  frequency-to- voltage 
converter,  a  low -pass  filter,  and  some  3914 
bar-graph  display -driver  chips.  Recent  prod- 
ucts such  as  the  HAL  SPT-  r  and  AEA  TI-1^ 
are  minor  variations  of  this  circuit.  The 
TAPR  Tuning  Indicator'*  is  a  Little  different  in 
that  it  has  a  single  dot  that  moves  with  the 
average  of  the  minimum  and  maximum  peak 
frequencies.  This  has  die  unfortunate  proper- 
ty of  producing  the  same  appearance  for  a 
steady  carrier  as  for  an  FSK  signal  of  any 
shift. 

The  simplicity  and  low  cost  of  these  analog 
devices  are  attractive,  but  they  have  some 
serious  shortcomings.  To  calibrate  them,  you 
need  a  very  accurate  source  of  tones  such  as  a 
signal  generator  and  digital  frequency  coun- 
ter. Adjacent  LED  segments  correspond  to 
frequencies  that  differ  by  only  about  1%. 
Would  you  trust  a  cheap  analog  circuit  to  stay 
well  within  this  tolerance  with  temperamre 
changes,  voltage  fluctuations,  and  compo- 
nent aging? 

The  TimeKit  Blinky^  looks  similar  on  the 
outside  but  works  on  a  much  different  prin- 
ciple. It  has  six  bandpass  filters  centered  at 
L2,  L5,  1.7,  1.9,  2.1,  and  23  kHz,  each 
driving  a  different  LED.  With  each  LED 
representing  at  least  a  200-Hz  range  of  tones, 
this  has  nowhere  near  the  accuracy  required 
for  packet. 

To  overcome  the  weaknesses  of  the  ana- 
log circuits,  I  built  a  device  with  the  same 
type  of  display  but  with  mostly  digital 
circuitry  behind  it*^  (see  the  block  diagram 
in  Fig.  4),  First,  a  phase-locked  loop 
(PLL)  locks  onto  the  strongest  frequency 
in  the  audio  signal.  A  crystal -controUed 
counter  measures  the  period  of  each  cycle, 
and  the  corresponding  LED  segment  is  acti- 
vated. The  digital  approach  is  far  more  accu- 
rate and  does  not  require  calibration.  Even 
with  the  cheapest  crystaL  temperature  varia- 
tions, power-supply  fluctuations,  and  com- 
ponent aging,  the  accuracy  is  still  at  least  an 
order  of  magnitude  better  than  the  display 
resolution. 

The  digital  approach  also  has  a  novel 
feature  that  really  helps  clean  up  the  dis- 
play appearance  for  noisy  signals.  The  LED 
numbers  for  the  current  and  preceding  au- 
dio cycles  are  compared.  The  display  is  dis- 
abled  when  they  are  different.  Thus,  there  is 
less  of  a  tendency  to  get  a  blur  as  the  input 
frequency  is  changing.  The  display  comes  on 
only  when  the  frequency  stays  put  for  a 
while.  The  result  is  a  much  sharper  display 
for  noisy  signals. 

This  article  describes  an  entirely  new  cir- 
cuit that  operates  on  the  same  principle  but 
has  the  improvements  listed  below: 

L  Fewer  chips. 

2.  Operates  on  single  voltage  supply. 

3 .  Uses  a  cheap  and  readily  available  color- 
burst  crystal  instead  of  a  different  custom 
crystal  for  each  frequency  range- 

4.  More  flexible  mapping  of  the  frequency 
to  display  segments. 

5.  The  display  is  blanked  with  no  input 
signal. 


LEO  Display 

EPROM  Output 

EPROM  Output 

Segment  Number 

For  On 

For  Blanked 

1 

1110  0000 

1111 

0000 

2 

1110  0001 

1111 

0001 

3 

1110  0010 

1111 

m 

0010 

15 

1110  1110 

¥ 

1110 

16 

1110  1111 

1111 

1 7 

1101  0000 

0000 

'     18 

1011  0001 

0001 

19 

0111  0010 

0010 

Table  I.  Mapping  af  EPROM  output  to  LED  segment  selection. 


Freq. 


Count 


LED 


EPROM  Addr. 


Content 


1600 


282 

4 

1000  1101  Oxxx 

11100011 

281 

4 

1000  110O1 XXX 

11100011 

280 

5 

1000  11 00  Oxxx 

11100100 

279 

5 

1000  1011  Ixxx 

11100100 

278 

5 

10001011  Oxxx 

1110  0100 

277 

6 

10001010  ixxx 

11100101 

1800 


248 


15 


0111  1100  Oxxx 


11101110 


Table  2.  Sample  of  mapping  of  frequency  to  desired  LED  display  segment. 


LED  For  Previous  Cycle 


EPROM 

Start 

Addr. 

OSeD 
08d8 
08d0 
08c8 
OScO 
08b8 

oabo 

08a8 
08aO 
0898 


12     3     4 
d     10  t1   12 
17  ia  19 


5     6     7     8 
13   14   15   16 


f2  12 

13  f3 
f3  f3 
f3  f3 
f4  f4 
f4  f4 

14  f4 
f5  15 
fS  15 
f5  15 


e2  f2 

fS  e3 

f3  e3 

f3  e3 

f4  f4 

f4  f4 

f4  f4 

f5  f5 

fS  is 

f5  f5 


12    12 

f3  f3 
f3  f3 
f3  f3 
e4  14 
e4  14 
e4  f 4 
f5  66 
f5  e5 
fS    e6 


12  12 

13  13 
13  13 

13  13 
i4  14 

14  14 

14  14 

15  15 
15  fS 
f5  f5 


Center 

Count 

LED 

Freq. 

1 

284 

3 

1572 

283 

4 

1578 

282 

4 

1583 

281 

4 

1589 

280 

5 

1595 

279 

5 

1600 

278 

5 

1606 

277 

6 

1612 

276 

6 

1618 

1 

275 

6 

1624 

Tables.  Portion  of  EPROM  contents  for  blanking  when  frequency  changes.  Locations  causing 
display  to  be  enabled  are  underscored. 


6.  More  digital  processing  of  the  signal  to 
clean  up  the  display  appearance. 

Circuit  Description 

In  the  upper  left  corner  of  Fig,  5^  the  audio 
enters  Ul,  a  PLL,  which  tries  to  track  the 
audio  signal .  Pin  5  is  low  when  Ul  thinks  it  is 
locked  onto  something.  The  XR-221 1  has  no 
voltage-controlled-oscillator  (vco)  output 


available  outside  the  chip,  so  I  used  U2  to 
extract  it  from  the  timing  capacitor. 

During  most  of  each  audio  cycle,  U5B  and 
U6  are  busy  counting  away.  At  the  end  of  the 
audio  cycle^  U3  controls  the  following  se- 
quence of  events:  clear  frequency  divider 
(U5A),  causing  counter  (USB  and  U6)  to 
stop;  enable  the  EPROM  (U7);  wait  awhile 
for  the  counter  to  settle  down;  grab  the 

73 Amateur  Rsdio  •  August,  1966    41 


LED  For  Previous  Cycle 

EPROM 

Start 

1     Z 

3 

4     S     6 

7 

8 

Addr. 

9     to 

11 

12  13  14 

15 

16 

Center 

17  18 

19 

Count 

LED 

Freq.        1 

0660 

f2    12 

e2 

e3  f2    f2 

f2 

f2 

284 

3 

1572 

OSdB 

f3    f3 

62 

63  f3    f3 

13 

13 

283 

4 

1578 

08d0 

f3    f3 

f3 

e3  f3   f3 

f3 

f3 

282 

4 

1583 

oac8 

Q    f3 

f3 

e3  e4  f3 

f3 

13 

281 

4 

1588 

08e0 

f4    f4 

f4 

e3  04  f  4 

f4 

f4 

280 

5 

1595 

08b8 

f4    f4 

f4 

f4    e4  r4 

f4 

f4 

279 

5 

1600 

08b0 

f4    f4 

f4 

f4    64   6S 

f4 

f4 

278 

5 

1606 

08a8 

S    fS 

fS 

fS    e4  e5 

fS 

is 

277 

6 

1612 

08a0 

^    fS 

fS 

fS    fS    eS 

fS 

is 

276 

6 

1618 

0898 

15    f5 

f5 

f5    fS    65 

66 

fS 

I 

275 

6 

1624 

Table  4,  Hysteresis  added  to  prevent  flickering  at  the  boundaries,  Lcfcmions  differing  from 
preceding  figure  are  underscored. 


EPROM  ourpuE  in  the  latch  (U8);  dear  the 
counter;  and  start  counting  for  ihe  next  audio 
cycle. 

The  EPROM  maps  the  count,  proportional 
to  the  audio  cycle  period,  into  the  appropriate 
LED  segment.  It  also  does  a  few  other  little 
tricks  as  we'll  see  later.  Finally,  U8  and  U9 
drive  the  LED  display. 

Conjitruction 

Fig.  6  contains  the  panem  for  etching  a  PC 
board  for  thos^  who  wish  to  make  their  own. 
Fig.  7  contains  the  pans  placement  guide. 
Note  that  six  jumpers  are  required.  One  of 
them  has  one  end  in  either  the  JP I  or  the  JP2 
hole  depending  on  the  input  frequency  range. 
If  you  have  an  extra  200  milliamps  of  5  volts 
available,  UlOean  be  bypassed.  Otherwise, 
the  unit  can  be  powered  from  your  l2-voit 
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Power  Connections 

Part 

Tvi» 

Ground 

^5  Volts 

U1 

XR-221 1 

4 

1 

U2 

LM311 

1.4 

8 

U3 

74LS22I 

8 

16 

U4 

74LS0O 

7 

14 

U5.6 

74LS393 

7 

14 

U7 

2732 

12 

24 

U8 

74273 

10 

20 

U9 

74154/74159 

12 

24 

4 


\ti 


h  ^  I 


\  I 
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X 
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Fig.  5.  Schematic. 
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For  the  best  buys  \n  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York . . , 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK, 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  S  PM 
Come  to  Barry's  tor  the  best  buys  in  town. 

ONV  Safety 
belts-irr  stock 


MAy  We  Help  Yog  WTth  the  B«tt  In  Commer^ 
cLal  and  Amateur  Radkis?  Jan  KB2RV.  Tont 
K^  WAifiAP,  mark  K2CON 


ICOM 


IC-R71  A.  751  A.  745.  28A/H.  37A,  4aA,  R-7000. 
1271 A  271 A/H.  3200 A471 A/H  J35 


KENWOOD 


Afitinfias 


Vz2^[E@y 


FT-767GX.  FT-980.  FT- 757GXII,  FRG-SSOO 
FT-  726.  FFtG-geOO.  FT^270/77ORH,  FT-2700RH 


METI 


YAESU 
FT-1/2/703R 
FT-2/7e9R/H 
FT-1 903/1 123 


TS440S/AT.  MOOO.  R  2000.  TS-940S/AT 

TM-201B,  TR26/3600A  .TM  2570  A/50  A/30  A 

TR-7S1 A  Kenwood  Service/Repair 

TH21/31/41AT,  TM^ailA/ 

411A  &TS71tA/811A 
TM.3530A 

COIiPU-FlfiE  EXTINGUISHERS 

EXi-SOGCE  RTTY/AMTOR  TERMINAL 


ICOM 

IC2AT/12AT 

IC02AT 

IC-04AT 

IC-A2iUl6 


MidUndi/St*ndar<t 
Wllion    Mexon 
TiMU  FTC  2201,  FT  i703 

Icom  FC  Ml  2  lMirin«i  M/OO 
Tempo  M-1 


VoComfMirdge^Daiwa 
Tokyo  Hy-Power 
Amplifiers  & 
5/8XHT  Gain 
Antennas  IN  STOCK 


Af/neo 
Power  Supplies 


SMART  PATCH 
CES  Simpte*  Autopjtch  5iaSA  Wiii  Patcri  FW 
Tfartstesver  To  Vowr  Tetepftortfr  Greai  Fof 
Tefephone  Calls  From  MoDtfe  To  9ase  Simpiie 
To  Use 

PRIVATE  PATCH  Hi  in  stock 
Bud  wick  ANT.  Products 
FLUKE  77  Multimeter 


Nye  MBV-A    3  Kilowatt  Tuner 


AMERfTRON  AMPLIFIER  AUTHORIZED  DEALER 


^' 


M 


Yaesu  FTR  2410,  WHson 
ICOM  IC^RP  3010  (440  W! Hz) 
ICOM  IC^RP  1210  (1.2  GHz) 


Soldering 
Station, 


48  Watts,      SBB 

JBC  soldering  line  m  stock. 
MICROLOG^ART  1 ,  Air  Disk, 
SWL,  Morse  Coach 

KANTRONICS 
UTU.  Iniertace  II.  UTU-XT, 

KPC2400,  Packet  Comm,  II 

EIMAC 


Computer   Interfaces 
slocked:     MFJ'1224 
AEA  CP  1,  PK-80,  DR.DX 
CP-10Q,  PK-64,  DrQSO, 
PK-232,  PM-1 


SANTEC 
ST222/UP 

ST^20T 

ST442/UP 
HT-7 


MFJ  Models 

^22.  313,9898.  Sc  9410 


ALPHA  AM PU PIERS 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 
ANTENNAS 


3  5002 
572B.6JS6C 
12BY?A& 
4-400A 

BIRD 
Wattmeters  & 
Elements    T^ 
In  Stock 


Complete  Butternut  Antenna 

Inventory  In  Stock! 


plGITAt  Fl^eoUENCV  COUNTERS 

Tflonyi'  PfoCDm  EngmeoNifcg 

Model  TR-TOOO     D-1  GHz  1200HN 

O-ftOO  MHJf  0-1.3  GH J  12QfiHM 

Long' range  Wireless 
Telephone  for  evporl  ^n  ^lock 


MURCH 
Model 
2000  A, 
A-LS,  B 
in  stock 


SANQEAN  Portable  Shortwave  Radios 


ooo 


BENCHER  PADDLES, 

BALUNS,  AUDIO  FILTERS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Saxton  Wire  &  Gable 


HEIL 

EQUIPMENT 
IN  STOCK 


Tri'^x  Tdwers 


5  Hy-Gain  Towers 
&  Antennas,  and 
Roters  wilf  be 
shipped  direct  to 
yoM  FREE  o1   ^^ 

New  TEN-TEC  ^ 

2591  NT,  Corsair  II,  Argosy  fl  Cenlury  22, 2S10  RX-325 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012, 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  S«  Habia  Espanor' 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Mooday- Friday  9  AM,  to  6:30  PM        TUufSday  lo  3  RM. 
Saturday  &  Sunday  10  A.M.  to  5  P  M  (Ftee  ParicingJ 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS 

IRT/LEX-''Spr»ng  St.  Station* 
Subways:    SMT    Princ©  St  Station" 

IND '  F'  Train  Bwy.  Station  ' 

Bus:  Broadway  #6  to  Spring  St, 

Path  — Stti  SI  Jit  h  Av«.  Station. 


Commefciat  EQuipmnent 
Stocked;  ICOM,  MAXQN, 
Midland,  Standard,  Wil 
son,  Yaesu.  We  serve 
municipaliUes,  busi- 
nesses. CJvil  D«fense. 
^tc  Portables,  molHies, 
t>ases,  fi^ieatefs. . 


We  Stock:  AEA.  ARRL.  Alpha,  Ameco,  Antenna  Specialists.  Asiatic,  Astron, 
B  &  K.  B  &  W.  Bencher,  Bird.  Butternul,  CDE,  CES.  Collms,  Communicatiorts 
Spec.  Connectors,  Covercraft.  Cushcraft,  Oaiwa.  Dentron,  DigimaK.  Drake, 
ETO  (Atpha}.  Ennac.  Encomm,  Heff Sound.  Henry,  Hustler  (NewtronJcs),  My- 
Gain,  <com.  KLM,  Kanirontcs,  Lafsen.  MCM  (Daiwa).  MFJ,  J.W,  Miller.  Mini* 
Products,  Mirage,  Newironics.  Nye  Viking,  Paiornaf,  RF  Products,  Rad»o 
Artiateur  CaJltxx>k.  RockweJl  Covins.  Saicton,  Shure,  Telex,  Tempo.  Teri-Tec, 
Tokyo  Hi  Power,  Trionyn  TUBES.  W2AU,  Wabef,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom,  Vibmpiex,  Curtis,  Tn-E^t,  Wacom  Ouplexers, 
Repeaters »  Phelps  Oodge,  Fanon  Intercoms,  Scanners.  Crystals,  Radio 
Publications. 

WE  NOW  STOCK  COMMERCIAL  COMMUNEQATJONS  SYSTEMS 
HAJyj  DEALER  IMOUIfi€S  INVn^D    PHONE  IN  YOUR  OROEF!  &  BE  BBMflURSeD 


COMMERCfAL  RADIOS  stocked  A  ••rvlc«d  on  pr«iii]m«a. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ord«rft  Shipped  Immftdlatsly.  TELEX  1 2-7070      ^*^ 


ALL 

SALES 
FINAL 


GN[ 


Fig.  6.  Full-size  pattern  for  single-sided  PC  hoard. 


Fig.  Z  Parts  placement  guide. 


transceiver  supply,  or  a  separate  supply  can 
be  constnicted  (Fig.  8). 

The  PC  board  has  an  extra  hole,  so  a  crystal 
in  either  an  HC18/U  or  an  HC33/U  holder 
can  be  used.  There  is  also  an  extra  row  of 
holes,  so  the  LED  displays  can  be  mounted 
flat  on  the  board  or  on  right-angle  sockets.  I 
constructed  a  40'pin  right-angle  socket  from 
three  16-pin  right-angle  sockets,  using  a 
saw,  a  file,  and  some  glue.  Some  may  wish  to 
build  a  larger  display  with  different  colors  of 
discrete  LEDs,^  A  few  people  wrote  to  me 
and  reported  that  it  makes  a  more  dramatic 
display. 

Mostly  74LS  parts  were  used  instead  of 
regular  TTL,  for  reduced  power  consump- 
tion. U8  and  U9  are  exceptions,  because 
more  current-sink  capability  is  required  to 
drive  the  display.  Pay  particular  attention  to 
the  orientation  of  the  ICs;  they  go  in  all  differ- 
ent directions.  Be  sure  to  use  mylar^^  and 
mica  capacitors  where  indicated  in  the  parts 
list.  Disc  ceramic  capacitors  are  very  un- 
stable and  should  not  be  used  in  liming  cir- 
cuits where  accuracy  is  important. 

The  EPROM 

In  this  section,  V\\  try  to  retrace  the  thought 
process  that  went  into  generating  the  data  for 
the  EPROM.  It  can  get  rather  tedious.  If  you 
get  lost,  just  skip  to  the  nexC  section. 

First,  let's  look  at  the  required  EPROM 
output  for  selecting  each  of  the  LED  seg- 
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ments.  The  four  high-order  bits  (07-04)  from 
the  EPROM  are  enable  signals.  A  logic  zero 
at  bit  7 , 6,  or  5  activates  LED  segment  19,18, 
or  17t  respectively.  When  bit  4  is  zero,  U9 
selects  one  of  the  remaining  LEDs  based  on 
the  four  low-order  bits. 

Thus,  LEDs  1  through  16  are  selected 
by  the  bit  pattern  1 1  lOnnnn,  where  nnnn  is 

0000  through  IHL  LEDs  17,  18,  and  19 
are  selected  by  llOlxxxx,  lOllxxxx,  and 

01  n  xxxx,  respectively^  where  xxxx  doesn*t 
matter.  Note  that  the  low-order  bits 
in  the  middle  column  of  Table  1  continue 
to  be  incremented  for  a  reason  to  be  explained 
later.  The  final  column  is  the  same  except 
all  the  enable  signals  have  been  set  to  1. 
These  are  for  cases  in  which  the  display 
should  be  blanked.  The  tow -order  bits  still 
contain  a  hint  as  to  which  LED  would  have 
been  on  if  the  display  hadn't  been  blanked. 

The  next  step  is  to  fill  in  the  proper 
EPROM  locations  with  values  from  the  pre- 
ceding chart,  Let^s  take  the  l600/i800-Hz 
tone  pair  as  an  example.  I  decided  arbitrarily 
that  LEDs  5  and  15 
should  correspond  to 
these  audio  frequen- 
cies and  placed  small 
triangular  pieces  of 
plastic  tape  above 
them  on  the  display. 

When  the  crystal 
frequency  is  divided 
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Fig.  8.  Ac  power  supply  for  use  when  roughly 
12  Vdc  is  not  available, 

by  8  (by  U5A),  divided  again  by  the  audio  in- 
put of  1600  Hz,  and  rounded  to  the  near- 
est integer,  you  would  expect  a  count  of 
280.  Actually,  a  slight  correction  must 
be  made  to  compensate  for  the  clock  cy- 
cles not  counted  while  the  one-shots  are 
active,  so  the  real  count  is  279,  Similarly, 
a  count  of  248  is  obtained  for  1800-Hz  in- 
put. The  EPROM  locations  for  a  count  of  279 
are  filled  with  the  pattern  to  activate  LED  5. 
The  bit  pattern  for  LED  15  is  placed  in  loca- 
tions for  a  count  of  248.  From  here,  some 
interpolation  and  extrapolation  was  used  to 
fill  in  other  nearby  locations  (Table  2). 
After  repealing  the  process  for  four  other 


Modem  Tones 

1 070/1 270 
1 600/1 800 
2025/2225 

Dial  for  USB 

14,100.13 
14,099.60 
14,099,175 

Dial  for  LSB 

14,102.47 
14.103.00 
14.103.425 

Table  5.  Dial  settings  for  USB  and  LSB. 


common  tone  pairs^  I  plotted  the  data  to  make 
a  visua]  check  and  made  some  more  minor 
adjustments.  The  result  is  in  Fig.  9.  All  of  this 
was  done  before  the  circuit  was  built. 

By  now  you '^ re  probably  wondering  why 
diere  are  eight  memory  locations  for  each 
count.  The  next  evolutionary  step  was  to  add 
blanking  while  the  input  frequency  was 
changing.  The  goal  was  to  enable  the  display 
only  when  ihe  same  LED  was  selected  for 
two  consecutive  audio  cycles.  The  result  is 
bright  spots  where  the  frequency  stays  still 
for  a  while  and  dimming  of  the  blur  as  it 
moves  around. 

Note  that  the  three  low-order  bits  of  the 
previous  LED  number  are  used  as  the  low^r* 
der  bits  of  the  EPROM  address.  Table  3  illus- 
trates the  new  contents.  HeTLadecima)  ooca* 
tion  has  replaced  the  binary  to  make  the  chart 
more  compact.  For  a  count  of  278  through 
280,  LED  5  is  the  desired  result.  Note»  how- 
ever, that  the  display  is  enabled  (output  e3) 
only  if  LED  5  or  1 3  was  selected  the  previous 
time.  My  original  circuit  used  a  7485  to  com- 
pare the  low-order  four  bits  of  the  LED  num- 
ber. In  my  observations,  it  looked  as  if  the 
PLL  couldn't  move  that  far  in  one  audio  cy- 
cle; so,  in  practice,  comparing  only  the  three 
low^order  bits  is  adequate.  Doubling  the 
EPROM  size  and  comparing  the  four  low-or- 
der bits  would  be  a  worthwhile  experiment, 
especially_if  the  PLL  was  modified  to  track 
higher  data  raies. 

Finally «  a  tone  right  on  the  edge  between 
two  LED  segments  would  result  in  flicker- 
ing. 1  added  a  small  amount  of  hysteresis,  so  a 
frequency  right  ai  a  boundary  would  stay  with 
one  LED  or  the  other  (Table  4). 

Fig.  10  contains  a  complete  annotated 
copy  of  the  EPROM  data  in  Intel  Hex  For- 
mat, Each  line  contains  a  colon  to  indicate 
the  beginning  of  a  record,  two  hexadecimal 
digits  for  the  data  byte  count  (always  08 
in  this  case),  four  hexadecimal  digits  for 
the  staning  address,  two  zeros  for  the  rec- 
ord type,  a  variable  number  of  data  bytes, 
and  two  hexadecimal  digits  for  a  check- 
sum. Anything  preceded  by  an  exclamation 
mark  is  a  comment.  These  comments  will 
probably  have  to  be  removed  before  feeding 
this  data  into  most  EPROM  programming 
systems. 

The  Weak  Link 

The  weakest  link  of  the  whole  system  is  the 
phase-locked  loop.  Following  the  spec  sheet 
and  application  notes,  1  first  tried  150k  and 
.0047  uF  for  R2  and  CI .  This  resulted  in  very 
poor  tracking  of  the  audio  signal.  The  loop 
was  under-damped,  resulting  in  excessive 
overshooting  of  the  input  frequency.  After 
recomputing  CI  for  critical  damping,  the  vco 
was  rather  sluggish  about  tracking  shifts  in 
frequency. 

After  lots  of  experimentation,  47k  and 
,0025  uF  seemed  to  be  a  good  compromise 
for  several  tone  pairs.  All  the  experimenta- 
tion up  to  this  point  had  been  done  with  a 
locally  generated  3(X>-baud  AFSK  signal.  It 
did  not  work  well  at  all  with  real  signals  from 
a  radio. 

After  more  tweaking,  testing,  and  fiddling. 
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Fig,  9.  Frequency  ranges  ofLEDs. 


Parts  List 

CI 

.002-uF  mylar  of  mica 

C2,3,4,  10.11 

0.1 -uF  disc  ceramic 

C5 

,022-uF  mylar 

C6 

220-pF  mica 

C7 

22-pF  mica 

C8.9 

1-uF  tantalum 

LED1  ^20 

Two  ID-segmant  LED  bar-graph  displays  such  as  MV57164 

01 

2N4403or  similar  PNP 

R1 

470k 

R2 

120k 

R3,6.7 

10k 

R4 

50k  mufti*turn  pot 

fl5 

4,700  Ohms 

R8^9 

R10, 11 
R12 

U1 

U2 

U3 

U4 

U5,6 

U7 


US 
U9 

U10 

XI 

misc. 


6»800Ohms 
1 ,500  Ohms 
82  Ohms 

XR-221 1 ,  FSK  Demodulator/Tone  Decoder 

LM311^Comparttor 

74LS221 ,  Dual  monostable  multi-vibrator 

74LS00,  Quadruple  2-input  NAND 

74LS393,  Dual  4-brt  binary  counter 

2732,  Erasable  Programmable  Read  Only  Memory  (Available  for  $8 

from  author.  Be  sure  to  specify  one  of  the  five  tone  pairs  desired 

from  Fig.  9 J 
74273,  Octal  D-type  flip-flops 
74154  or  74159,  4-line-to-16'line  decoder 
7605,  5-vok  regulator 

3.579545-MH2  color^burst  crystaf 

Heat  smk  for  UIO 

Socket  for  U7 

Optional  right-angle  sockets  for  LEDs 
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subjective  decislofis  about  display  cleanli- 
ness, and  playing  the  same  recording  of  pack- 
et signais  over  and  over,  1  finally  settled  on 
120k  and  .002  uF.  R2  basically  sets  the  band- 
width. Too  much  bandwidth  (smaller  R2) 
makes  the  PLL  overly  responsive  to  the 
noise.  Too  little  makes  the  PLL  too  sluggish 
about  following  the  desired  signal.  CI  sets 
the  damping  factor.  If  CI  is  too  big,  the  vco 
frequency  overshoots  and  rings  when  the  in- 
put frequency  suddenly  jumps.  If  too  small^ 
the  PLL  doesn't  follow  the  changes  fast 
enough. 

Note  that  T  was  optimizing  for  300-baud 
operation.  A  slightly  larger  resistor  or 
smaller  capacitor  would  probably  improve 
performance  for  lower-speed  RTTY . 

Adjustment 

Connect  the  audio  input  to  ground.  Also 
connect  the  test  point  (TP)  to  ground.  Adjust 
R4  until  LED  number  10  is  lit.  Disconnect  the 
two  points  connected  to  ground  earlier. 
That's  all!  Never  worry  about  it  again.  Any 
minor  drifting  of  the  PLL  center  frequency 
will  not  affect  the  accuracy  of  the  device. 

Installation 

Fig.  2  shows  the  ideal  case  of  a  perfect 
signal  coming  right  out  of  a  signal  generator. 
A  real  signal  from  an  HF  transceiver  has 
plenty  of  noise  and  distortion  that  will  cause 
the  cleanliness  of  the  display  to  deteriorate.  If 
you  connect  the  tuning  indicator  directly  to 
the  speaker,  a  pleasant  display  will  be  ob- 
tained only  for  a  fairly  strong  and  clean  sig- 
nal. For  more  typical  signals,  the  audio  must 
be  cleaned  up. 

All  good  quality  RTTY  terminal  units 
(or  packet  modems)  start  with  a  bandpass 
filter  to  select  the  frequency  range  of  interest 
and  attenuate  the  rest.  After  this  bandpass 
filter  is  the  proper  place  to  connect  the  tuning 
indicator.  If  you  are  using  a  TAPR  TNC-1  or 
one  of  the  many  clones,  obtain  the  signal 
from  pin  1  of  U20.  This  is  the  output  of  the 
low-pass  filter  after  the  switched  capacitor 
bandpass  filter.  If  you*re  in  doubt  as  to  where 
to  make  the  connection  to  your  system,  send 
me  a  copy  of  the  modem  schematic  and  an 
SASE. 

(Note:  Simple  PLL  demodulators  such  as 
this  enjoyed  a  brief  popularity  on  RTTY  a 
few  years  ago.  Soon,  most  people  realized 
they  just  didn't  work  very  well  with  noisy  HF 
signals  and  went  back  to  the  good  old-fash- 
ioned designs  with  separate  mark  and  space 
filters.  The  packet  crowd  had  to  rediscover 
this  fact,  and  only  recently  have  packet  equip- 
ment manufacturers  begun  to  offer  better 
quality  modems  for  HF  use.) 

HF  Packet  Frequency  Specification 

Suppose  you  were  having  a  RTTY  QSO 
with  someone  in  England.  Your  transceiver's 
display  says  14,085.00  kHz.  What  would  be 
displayed  on  his  transceiver?  Probably 
14,081.43— more  than  3.5  kHz  different! 
How  can  this  be? 

Almost  all  amateur  HF  RTTY  uses  1 70-Hz 
frequency  shift  keying  (FSK).  This  is  usually 
produced  by  generating  an  audio-frequency- 


Fig.  10.  Complete  EPROM  contents  for  use  with  1600/1800-Hi  tones. 

!  TAPR  niodem  modified  for  300  baud  HFl    1600*  1800  Hz 
!  Use  Jumper  position  JP2* 


All  unused  locations  contain  FF * 


!   sddr   dsts ♦ ♦ t  cs 

tO8Q9f00OeOfOfOfOfOf0fOfO8f 
?0809e800GjOfOfOfOfOfOfOf097 
:0809e000e0f0f0f0f0f 0f0fO9f 
tOBO9dB00e0fOfOfOf0fOfOf0a7 
:0809d000e0f0f0f0f0f0f0f0af 
:0a09e800(50f0f0f0f0f0f0f0b7 
2  08O9c000e0f0f0f0r0fOfOf0bf 
:0809b800e0f0f0f0r0f0f0f0e7 
t0a09b000e0f0r0f0r0f0f0f0cf 
:OSO9a800e0fOfOfOf0fOf0f0d7 
;0809a000e0f0f0f0f0f0f0f0df 
:08099800e0f0f0f0f0f0f0f0e7 
:0B0990O0€?OfOfOfOfOfOr0fOef 

:0a098800eOfOf0f0f0f0fOfOf7 

:o8098000e?of0f0f0fororof0fr 

:OBO97800EOfOfOf0f0fOfOfOO7 

:oao97000eOfOfOfororofOfoof 

:0BO968Q0eOfOf0f0f0rOfOfO17 
t08096000&0f0f0f0f0f0f0f01f 

t08095800<-0f0f0fOIOfOf0fO27 
:0809500Ge0elf0f0f0f0f0f03© 

;oao94B0OeOeifififif ififi40 
:o80940oorit^ififif  if  ififi.37 

J08093800fle?if  iflflf  IflflJf 
;08093000flelf  iflflf:Lfifl47 

;o8092aoofieif  ;lfififififi4f 

;08092000fle>lf  IfiflflflfiS? 

:  0809 1  a  00  fi  e  i  f  1  f  J.  f  1  r  t  f  i  f 1 5f 
;  08091000  rie?irif:ifinf  If  167 

t08090eo0flelflflflfiflfl6t 
:08090000fle'iriflf  lflflfl77 
5  0808  f  800  f  1 1^  1  fc?2f  1  f  if  1  f  1  f  1 8f 
:0e0Sf0O0f2eie2f2f2f2f2f291 
;0808t^800f2f2e2f2f2r2f2f28B 
i0808e000f2f2e2e3f2f2f2f29f 
J0S08da00f3f3e2t-3f3r3f3f3al 
:OBO8d000f3f3f3e3f3f3f3f398 
;0e08c300f3r3f3e3e4f3f3f3.^f 
■J0808c000f4f4f4e3e4r4f4f4bl 
:0308b800f4f4f4f4tv4f4f4f4aB 
U)B08b0G0-f4f4f4f4e4e5f4f4bf 
J0808aBCOf5f5f^f^5e4e5f5f^ici 
:0^0J3^iK)00f^jf::;if5f5f5t?5f5fSba 
:  OaOB^BOOf  5f  5f  5f  ^f  I:^e5e6f5cf 
;0o089000f6fd>f  Af6fdt^:5e6f6dl 


f6e6f6cB 
f  6e6e*7df 
f7^*6€?7^Vt, 
f7f7e?7d8 
I7f7€?78f 
f8fBe)7fl 


l0B0BB300f6f6f6f6f6 

l0B0B3OQ0f6f6f6f6f6 

U)O087B00f7f7f7f7f7 

;0B087000f7f7f7f7f7 

10a086300eDf7f7f7f7 

t  OBOB 6 0 0 Ots B  I'Bf  8f  8 f  8 

0  0s:iO8^B00eBrBf8f8f8fBfBf8t38 

^De0B^000e8e9f8f8rBf8faf8ff 

!OBO84S00eBe9f9f9f9f9f9f9Ol 

;  000840  0Of9t?9f9fyf9f9f9f9fB 

^  08083800  f  9  t-9f9f9f9f9f  9 1 900 
t08083000f9e9Biaf9f9f9f9f9i7 
r0B0B2B00fae9eafBfafofcjf3i9 
l080e2000fafasafafBfafafalO 
IOBOBI800fiafaei3e?bfafisfi}fa27 
^OSOB1000fbfbt?.^ebfbfbfbfb29 
tOBOB0B0Ofbfbrb(-bfbfbfbfb2O 
U)80BOOOOfbfb-rbebe(rrb-rbfb37 
^^807fB00fc::fL-fcebec:fcfcfc33 
i0807F000ft;:fcfcfc::ecfcfcfc31 
:  00  07e  BOOf  cf  t:?f  cf  cvtjcedf  c  f  c  48 
H)807e000fdfdfdfdecedfdfd4B 


count 

317 
316 
315 
314 

312 
311 
310 
309 

308 
307 
306 
305 
304 
303 
302 
301 
300 
299 
298 
297 
296 
295 
294 
293 
292 
291 
290 
289 
288 
287 

285 
284 
283 
282 

280 

279 

278 
':>77 

Art   /      f 

276 
275 
274 
273 

271 
270 

269 
268 
267 

266 
265 
264 
263 
262 
261 
260 

258 

''^  ^-^^  A 

H.,  \J  O 

2S5 
254 
253 

'■J  cr  J'J 


LED  center  frees 

1  1404 

1  1409 

1  1413 

1  1418 

1  1422 

1  1427 

1  1431 

1  1436 

1  1441 

1  1445 

1  1450 

1  1455 

t  1459 

1  1464 

1  1469 

1  1474 

1  1479 

1  1484 

1  1488 

1  1493 
%  1498 
;2  1504 

2  1509 
2  1514 
2  1519 

2  1529 

■jEI  jL  -ill  'kll  'M 

2  1540 

2  1545 

2  1550 

2  1556 

3  1561 
3  1567 

3  1572 

4  1578 
4  1583 

4  1589 

5  1595     X 
S  1600     X 

5  1606     X 

6  1612 
6  1618 

6  1624 

7  1630 
7  1635 

7  1641 

8  1648 
8  165  4 

8  1660 

9  1666 
9  1672 
9  1678 

10  1685 

10  1691 

10  1698 

10  1704 

11  1711 
11  1717 

11  1724 

12  1730 
12  1737 

12  1744 

13  1751 
13  17Si8 

13  1765 

14  1772 
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shifted  signal  and  feeding  it  into  an  SSB  trans- 
mitter. By  convention*  the  higher  radio  fre- 
quency is  ihe  *  *  mark*'  frequency  (idJe  or  data 
**V*}.  In  the  United  Slates*  audio  tones  of 
2125  and  2295  Hz  are  most  common.  The 
lower  audio  frequency  is  the  mark  tone.  To 
make  this  correspond  to  the  higher  radio  fre- 
quency, the  LSB  mode  is  used.  In  some  other 
parts  of  the  world,  audio  tones  of  1275  and 
1445  are  more  common,  [n  this  case  the 
higher  tone  is  mark  so  USB  is  used. 

Both  stations  are  operating  on  the  same 
frequency »  but  their  transceivers  indicate  dif- 
ferent frequencies.  How  can  frequencies  be 
described  for  skeds,  nets,  or  other  purposes? 
The  common  solution  is  to  specily  the  radio 
frequency  of  the  mark  state.  Taking  the  ear- 
lier example.  14,085.00  -  2.125  = 
14,082.875.  For  the  other  station,  14,08L43 
+  1.445  =  14,082,875,  which  is  the  same. 
Each  station  performs  the  required  calcula- 
tion for  its  particular  audio  tones  and  USB/ 
LSB  mode. 


We  have  a  similar  problem  with  HF  pack- 
et, which  has  suddenly  become  very  popular. 
Like  RTTY,  it  is  usually  trmnsmittad  by  feed- 
ing an  AFSK  signal  into  an  SSB  transceiver, 
Fve  heard  of  people  using  170-,  200-,  600-, 
and  1000- Hz  shift,  but  200  seems  to  be  by  far 
the  most  popular.  Some  people  are  using  Bell 
103  type  modems  with  2025  and  2225  tones 
(or  1070/1270),  Others  are  using  modified 
TAPR  modems  with  TAPR's  suggested 
1600-  and  1800-Hz  tones.  Many  are  using 
LSB,  Some  may  be  using  USB.  These  are  all 
compatible  as  long  as  the  shift  and  baud  rate 
are  the  same.  Packet  radio  doesn't  reajly  have 
absolute  "mark**  and  * 'space"  states.  The 
encoding  scheme  uses  transitions  and  lack  of 
transitions  to  convey  a  0  and  I »  respectively. 
Therefore,  your  signal  can  never  be  * 'upside 
down,"  as  is  possible  with  RTTY. 

How  would  you  set  your  transceiver  to 
meet  another  station  at  14  J0L3  kHz?  From 
the  previous  discussion,  it  should  be  clear 
that  several  packet  stations  all  with  the 


BUILD  THE  KIT 

A  complete  kit  of  parts,  including  a  high-quality  double-sided  pnnted  circuit  board.  Is 
available  from  Valley  Electronics.  The  kit  version  is  slightly  different  from  the  unit  present- 
ed in  this  article;  a  larger  E PROM  is  used  which  covers  two  frecjuency  pairs,  and  several 
cosmetic  changes  have  been  made  to  the  PCS. 

Order  Number                          DescHption  Price 

88601  Digital  Tuning  Indicator  kit  $79.95 

88602  Kit  without  enclosure  $72S5 

88603  Semi-kit— PCB  and  EPROMS  only  $22-95 

All  prices  include  shipping  and  handling. 

Send  your  check  or  money  order  to  Valley  Electronics,  PO  Box  1101,  Hillsboro  NH 
03244. 


same  numbers  on  their  displays  could  be 
seiKliag  signals  on  significantly  different  fre^ 
quencies.  As  with  RTTY,  the  obvious  solu- 
tion is  to  specify  the  actual  radio  frequency 
rather  than  the  dial  setting.  Each  operator 
would  then  make  the  necessary  adjustment 
for  his  parttcular  audio  modem  tones  and 
sideband  setting. 

Should  the  higher  or  lower  frequency 
arbitrarily  be  picked  as  the  signal  frequen- 
cy? As  mentioned  earlier,  there  isn't  otie 
frequency  that  is  the  ''mark''  or  idle  siaie- 
It  seems  to  me  that  using  the  midpoint 
between  chem  would  make  the  most 
sense.  When  using  USB,  subtract  the  aver- 
age of  your  modem  tones  from  the  signal 
frequency  to  get  the  dial  setting.  When  using 
LSB,  add,  instead.  Using  14J0L3  again  as 
an  example,  the  settings  in  Table  5  would  be 
used. 

Conclusion 

Just  so  no  one  is  misled,  I'd  like  to  reiterate 
the  fact  that  the  display  will  not  look  tike  the 
ideal  case  in  Fig.  2  unless  you  connect  the 
tuning  indicator  to  a  local  AFSK  generator. 
The  various  types  of  noise  and  distortion  in- 
troduced by  the  HF  radio  link  will  cause  some 
blurring  of  the  bright  spots  and  random  flick- 
ering in  other  LED  segments. 

And  now  the  big  question:  Why  use  this 
circuit  instead  of  the  simpler  analog  variety? 
The  much  greater  accuracy  (without  any  cali- 
bration requiredf)  and  greater  flexibility  of 
the  digital  approach  sound  great,  but  how  do 
they  work  under  actual  operating  conditions? 
To  find  out,  1  breadboarded  an  exact  copy  of 
one  of  the  commercial  products  mentioned 
earlier  to  make  a  side-by -side  comparison. 
With  some  20-nieter  RTTY,  there  wasn't  a 
lot  of  difference. 

Next  I  located  some  300-baud  packet  activ- 
ity, and  I  was  very  pleased  with  the  results. 
My  circuit  produced  two  very  distinct  bright 
spots,  with  some  smearing  across  a  few  LED 
segments,  and  a  little  random  flickering  all 
over  from  the  noise.  Overall,  the  display  had 
a  good  contrast,  and  it  was  very  easy  to  tune 
in  signals  within  10  or  20  Hz,  The  commer- 
cial unit  clone  had  a  solid  blur  across  most  of 
the  display.  Some  spots  close  to  the  ends  of 
the  blur  were  brighter  than  the  rest,  but  there 
really  wasn't  much  contrast.  H 
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I^€y  Bishop  N7FDS 

7945  North  Pyracaniha  Place 
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Seeing  Packet  Radio 
With  Different  Eyes 

The  Versabraille  II  system  allows  blind  hams  to  get  connected. 


A  man  sits  with  his  hands  re^^img  lightly  on 
his  plastic-like  display,  his  TAPR  TNC- 
2  by  hjs  side«  waiting  for  his  first  real  con- 
tact on  packet.  Finally,  it  comes  through [  He 
ra(%s  his  hands  across  the  display  with  ea- 
g^r  anticipation  of  knowing  who  it  Isl  He 
sees  *  CONNECTED  TO  N7ERZ/'  He  has 
finally  reached  his  goal  in  amaieur  radio— to 
be  able  to  communicate  with  other  hams 
throtjgh  the  latest  and  greatest  digital  eonunu- 
nication  mode. 

Hello  to  all  of  you  fellow  packeteers.  I  have 
written  this  article  to  tell  you  of  a  recent 


development  for  the  blind  regarding  this  new 
mode  of  digital  communication*  known  by  all 
of  us  as  packet  radio.  Through  the  latest  com- 
puter technology,  Telesensory  Systems, 
Inc.,  has  enhance  character-oriented  com- 
munications for  blind  tisers  with  its 
Versabraille  II  system.  The  system  is  both  a 
word  processor  and  a  communications  termi- 
nal. Its  great  flexibility  allows  for  easy  use 
with  almost  any  TNC.  It  has  a  disk-based 
operating  system  for  easy  and  fast  access.  Til 
first  take  a  look  at  the  technical  aspects  of  the 
Versabraille  II  before  relating  it  to  packet. 


Photo  A,  The  amhor  and  AG7H demansfraie  packet-by-feeL 
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The  ojmpyter  is  smaller  than  you  would 
expect:  15*  x  10"  x  3",  and  its  approximate 
w^eight  is  10  pounds.  The  display  is  the  strip 
just  above  the  keyboard.  It  is  only  20  char- 
acters wide,  not  quite  the  typical  SO  col- 
umns offered  by  screen  monitors.  The  120 
pins  that  make  up  the  output  serve  as  the 
link  to  the  outside  world  for  the  blind  user 
by  means  of  touch.  The  pins  are  displayed 
in  a  typical  braille-ccU  formation.  The  braille 
cell  consists  of  six  dots,  which  make  up  all 
letters,  numbers,  punctuation,  etc,  The  pins 
move  up  and  down,  much  Uke  a  dol-mauix 
print  head. 

But  wait,  if  you  sit  down  and  try  to  figure 
out  how  many  combinations  you  can  have 
with  six  dots,  you  realize  it  is  not  nearly 
enough  for  the  wide  range  of  control  charac- 
ters and  higher  ASCII  values  that  are  used  in 
packet  communications*  Therefore,  the 
Versabraille  II  uses  an  outstanding  transla- 
tion program  that  allows  the  blind  user  to  use 
shifted  and  chorded  characters  (one  with 
which  the  space  bar  is  simultaneously  de- 
pressed along  with  its  braille  character)  to 
produce  all  128  standard  ASCII  values. 

As  for  the  brain  of  this  machine,  the 
Versabraille  U  system  uses  a  CMOS  Intel 
8085  CPU  and  a  96K  memory  system.  The 
user  has  32,752  bytes  available;  the  rest  of 
the  memory  space  h  used  for  ROM  program 
storage. 

Now  we  know  how  the  braille  is  shown. 
But  how  does  one  put  characters  into  it?  This 
is  done  by  the  keyboard  just  below  the  dis- 
play* Et  is  a  mbberbrane-ty^  keyboard.  This 
is  very  nice,  for  it  allows  for  almost  silent 
typing.  Twenty-fotir  keys  make  up  its  foun- 
dation. Six  of  these  are  used  to  produce  the 
six  braille  chamcters.  To  the  left  of  these  keys 
is  an  additional  set  of  12  keys,  the  numeric 
keypad.  These  keys  are  used  for  certain 
editing  features  and  for  fast  numeric  input. 
Just  slighdy  above  the  braille  display  and 
to  the  left  are  the  cursor  control  keys.  Since 
the  computer  is  menu-driven,  these  keys 
select  menu  items.  They  are  also  used  to 


move  a  page  of  text  through  the  20-character 
window.  And  then,  of  course,  there  is  the 
qjQcebar. 

On  the  back  panel,  there  are  two  standard 
RS-232  interface  ports,  one  for  DTE  {data 
terminal  equipment)  and  the  other  for  DCE 
(data  computer  equipment}.  This  is  the  place 
where  a  TNC  is  connected  to  the  Versabraille 
system.  The  braille  computer  has  a  standard 
female  25-piii  connector,  so  1  cabled  it  and 
my  TNC-2  together  by  usiiig  a  double-male 
cable.  That  is  all  the  interface  takes  as  far  as 
hardware  is  concerned. 

The  computer  can  be  configured  to  connect 
to  a  number  of  different  t>'pes  of  devices,  so 
care  must  be  taken  when  setting  all  the 
parameters.  Baud  rate,  data  bitis,  *)top  bits, 
duplex,  parity,  device  control  character  input 
(DC  IN),  device  control  character  output 
(DC  OUT),  DTR,  DSR,  CTS,  and  RTS  are 
the  basic  parameters  that  most  computers 
deal  with.  Many  other  parameters  control  the 
way  the  Versabraille 's  display  translator  will 
interpret  incoming  data.  After  all  parameters 
are  set  correctly,  communication  with  the 
TNC  is  possible. 

Versabraille  and  the  TNC 

1  knew  that  my  Versabraille  computer 
would  work  fine  with  a  TNC;  the  only  thing  1 
lacked  was  a  TNC.  Where  would  1  get  one? 
How?  The  answer  came  soon  after  1  attended 
the  annual  meeting  of  Tucson  Amateur  Pack- 
et Radio,  otherwise  known  as  TAPR*  1  gave  a 
demonstration  of  braille  packet  there,  using  a 


friend's  TNC  along  with  the  Versabraille  II. 
Little  did  I  know  that  this  demonstration 
would  produce  a  big  return  on  the  investment 
of  my  time  and  effort.  1  was  nearly  speechless 
when  I  received  a  caU  from  a  veiy  good  friend 
who  started  me  in  all  of  this  packet  ventur- 
ing. He  exclaimed,  **Jeff,  your  dream  has 
come  true.  TAPR  is  donating  a  TNC-2  board 
to  you!'' 

My  heart  leaped  with  joy  after  hearing  the 
news,  but  deep  inside  it  still  did  not  seem  real 
to  me.  When  Lyle  Johnson.  President  of 
TAPR,  arrived  one  afternoon  with  my  TNC- 
2  in  hand,  1  finally  knew  that  the  door  had 
been  opened  for  new  and  exciting  challenges. 
ft  was  like  a  new  beginning  of  the  hobby— as 
though  I  just  got  a  new  ticket,  TAPR  wants 
me  to  develop  interface  software  so  diat  other 
blind  operators  can  easily  panicipate  in  pack- 
el  radio. 

The  Versabraille  comes  with  a  terminal- 
emulation  package,  which  connects  the  dis- 
play and  keyboard  to  the  serial  pon.  I  can 
read  the  display  fas£  enough  to  keep  up  with 
packet  conversations  at  1200  baud.  But  soon 
after  becoming  quite  experienced  with  the 
board,  I  found  that  I  wanted  to  communicate 
at  a  faster  baud  rate  between  the  braille  com- 
puter and  the  TNC.  The  problem  is  that  at 
9600  baud,  the  braille  cells  would  just  jump 
out  of  my  reach,  requiring  me  to  constantly 
scroll  through  the  9K  data  buffer.  One  of  my 
first  goals  is  to  write  a  program  to  remove  the 
callsigns  from  monitored  text,  to  speed  up  my 
reading. 


But  overall,  no  big  problems  have  arrived. 
Many  people  have  asked  me  why  I  use 
braiUe,  why  not  just  use  a  synthesizer.  This 
may  be  a  much  cheaper  route  to  take  (a  com- 
plete Versabraille  system  costs  about 
$6,000),  but  after  having  some  experience 
With  packet  using  a  voice  synthesizer,  I  find 
it  to  be  quite  inadequate  for  such  high-speed 
communication.  It  takes  away  the  realism 
of  some  of  packet ^s  most  outstanding  fea- 
tures. Some  of  the  technical  data  files  on 
bulletin  bomd  systems  are  not  easily  * 'spo- 
ken"—a  network  map,  for  example.  If  you 
are  interested  in  technical  information  on  in- 
terfacing a  TNC  to  your  synthesizer,  please 
contact  me. 

These  two  ways  of  using  packet  radio  for 
the  blind  are  just  a  beginning.  Our  growing 
technology  promises  more  and  exciting  pos- 
sibilities for  all.  If  any  of  you  would  like  more 
information  regarding  the  Versabraille  11 
system,  please  contact  me.  I  would  be  hap- 
py to  share  ideas  with  you.  Let  us  all  put 
our  heads  together  and  tackle  this  new  ven- 
ture. Who  knows*  since  the  Versabraille  II 
is  completely  programmable,  the  pc^sibili- 
ties  are  almost  endless.  Remember,  feeling  is 
believing. 

I  would  1  ike  to  thank  the  man  who  made  my 
dream  reality—Ron  Bates  AG7H.  If  it  were 
not  for  him,  this  whole  venture  would  still  be 
a  dream.  He  has  also  helped  with  technical 
guidance  regarding  the  hardware  interfacing 
of  the  computer  and  the  TNC-2.  Thanks 
again,  Ron.H 
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So  You  Want  To 

Be  A  Sysop? 


IVs  not  as  easy  as  it  looks. 


Nothing  has  more  potential  for  adding  to  a 
packet  network  than  a  packet  bulletin- 
board  system  (BBS).  On  the  other  hand,  noth- 
ing can  cause  more  trouble  for  a  packet  net- 
work  than  a  BBS.  The  impact — good  or 
bad— is  determined  by  the  skill,  planning, 
and  investmeni  of  time  and  funds  of  the  sys- 
tem operator  (sysop). 

This  article  describes  some  of  the  tri- 
als, tribulations,  frustrations,  and  rewards 
of  being  a  packet  BBS  sysop.  Although  writ- 
ten primarily  for  diose  considering  setting 
up  a  BBS,  it  will  also  be  useful  to  those 
who  use  the  BBSs— both  to  improve  their 
skills  as  users  and  to  give  diem  some  idea  of 
what  a  sysop  has  to  do  to  keep  the  system 
operating. 

Decision  Time 

Becoming  a  packet  BBS  sysop  requires  a 
lot  more  dian  buying  a  computer,  wiring  it  up 
to  a  TNC,  throwing  in  a  couple  of  disks,  and 


dialing  145.01  on  your  rig.  In  many  areas 
where  packet  is  growing  at  an  amazing  rate, 
frequency  time  is  becoming  a  valuable  com- 
modity and  a  badly  operated  BBS  can  do 
considerably  more  harm  than  good. 

Before  you  embark  on  setting  up  a  BBS, 
some  planning  is  in  order.  You  have  to  look 
at  the  packet  activity  in  your  area  and  de- 
cide how  you  can  best  enhance  it  with  your 
BBS.  The  following  are  several  things  to  be 
considered: 

What  u^ser  group  are  you  serving  ? 

Who  is  going  to  be  served  by  your  BBS? 
What  need  is  there  for  the  system  you  want  to 
establish?  If  you  are  going  to  be  the  only 
system  in  your  area,  the  answer  may  be  obvi- 
ous. If  you  represent  a  certain  group  of  hams 
who  will  use  it,  that's  easy,  too.  But  if  you 
already  have  one  or  more  local  BBSs,  what  is 
your  system  going  to  add?  Are  there  people 
out  there  who  need  your  system?  What  are 
they  looking  for?  Is  there  already  a  good 


mail/message  service?  Do  you  have  access  to 
information  thai  others  don't  have?  Do  you 
have  HF  equipment  that  wUI  let  you  set  up  a 
gateway? 

Sit  down  before  you  start  and  map  out  the 
objectives  of  your  station.  It  will  help  you 
decide  how  to  configure  and  operate  it. 

What  frequency  is  best  ? 

What  frequency  (or  frequencies)  are  you 
going  to  use?  Where  is  most  of  the  packet 
activity  currently  located?  If  you  set  up  on  the 
main  frequency,  are  you  going  to  increase  the 
traffic  unbearably?  Are  there  other  BBSs  on 
that  frequency  that  operate  frequently?  If  so, 
there's  a  good  possibility  that  you'll  spend 
most  of  your  time  colliding  with  each  other 
and  nothing  will  get  through.  Maybe  the  best 


Photo  A.  Typical  W0RU/WA7MBL  BBS  and  gateway  station.  The  station  includes  an  IBM-PC 
clone,  two  TNCs,  a  VHF  radio,  and  an  HF  radio.  This  is  WB6KAJ-I,  run  hy  Lee  DmbabeL 
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Photo  B,  Closeup  of  the  station  pictured  in 
Photo  A,  The  center  box  is  the  AEA  PM-I  HF 
modem.  Many  HF  stations  are  discovering 
that  a  modem  optimized  for  HF  operations 
makes  a  big  difference  in  the  number  of  pack- 
ets heard  without  retries.  Modified  RTFYTUs 
have  also  been  used  with  success.  The  modem 
included  with  most  JNCs  is  either  a  generic 
PLL-type  design  or  a  nwdem  chip  designed 
for  telephone  use.  In  some  cases ,  perfor- 
mance of  these  modems  on  a  noisy  HF  link  is 
marginaL 


thing  is  to  find  another  frequency  and  give 
local  users  an  alternative. 

How  are  you  going  to  forward  mail  to  other 
BBSs?  What  frequencies  are  now  used  in 
your  nerwork?  Can  you  access  those  frequen- 
cies while  operating  on  others?  Do  you  need 
to  invest  in  a  second  TNC  and  rig  to  let  you 
forward  on  one  frequency  while  handling 
most  of  your  users  on  another? 

Is  there  a  packet  frequency -coordination 
plan  in  effect  for  your  area?  If  so.  does  your 
planned  operation  agree  with  those  alioca- 
tions?  Have  you  nodfied  the  frequency<oor- 
dinalion  group  that  you  want  lo  put  up  a  BBS? 
I>o  you  have  lo? 

WJiat  services  are  you  going  to  provide? 

Packet  radio  BBSs  can  provide  a  number  of 
dtfTerem  services  lo  their  users.  What  scr* 
vices  are  you  going  to  provide  to  yours?  I'll 
discuss  ihe  options  later  in  this  article. 

Being  a  Good  8ysop 

There  are  several  things  to  consider  be- 
fore taking  your  checkbook  in  hand  and 
wandering  off  to  the  nearest  computer- 
fcsl.  When  you  put  a  BBS  station  on  the  air^ 
you're  taking  on  a  responsibility  to  the  other 
BBSs  and  packet  users  in  your  area.  You're 
going  to  put  a  computer,  which  can  blast  out 
packets  at  a  fantastic  rate,  on  a  scarce 
frequency  thai  others  are  trying  to  use  for 
their  own  communications.  You're  going  lo 
make  a  system  available  that,  with  poor  plan- 
ning on  your  part  or  because  of  an  unin- 
formed user*  can  virtually  block  a  frequency 
from  other  use,  In  my  view,  you  have  taken 
part  of  a  resource  thai  belongs  to  others,  so 
you  have  to  give  something  back  to  make  it  an 
even  trade. 

There  are  a  number  of  things  that  I  be- 
lieve a  sysop  has  to  do  to  provide  a  positive 
contribution  to  a  packet  network-  Some  of 
these  are: 

Enhance,  no!  harm,  packei  commimiia- 
tions. 

Make  sore  that  you  operate  your  BBS  so 
it  enhances  the  capabiliiies  of  the  network. 
TTiis  means  conserving  precious  frequency 
time.  Don't  let  your  BBS  spout  off  a  10-Iine 
greeting  to  everyone  who  connects.  Don*t 
send  a  7-line  beacon  with  your  name,  call^ 
location,  and  last  connect  date.  Keep  your 
prompts,  menus*  and  commands  as  short 
as  possible.  Remember— while  you're  send- 
ing a  10-line  log -on  message,  someone  else 
is  waiting  on  the  frequency  for  a  response 
from  the  packet  be  just  sent  to  his  friend 
across  tOT*Ti. 

Also,  be  sure  that  you  have  the  proper 
TNC  settings  for  BBS  use.  Til  discuss  these 
settings  later  on.  Keep  in  mind  that  with 
improper  TNC  settings,  a  computer  can  tie 
up  a  frequency  and  allow  nothing  else  to 
get  through.  If  you  do  this  too  often,  you* II 
wind  up  being  haled  by  every  packet  op- 
erator in  your  area.  Realize  that  on  a  com- 
mon frequency,  the  BBS  should  have  lowest 
priority . 

Deliver  the  rnail. 

When  you  put  up  a  BBS  that  supports  user- 
lo-user  messages,  you're  inviting  users  to 
place  their  traffic  there  and  you* re  promising 
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Ftg.  i,  M&Si  BBS  systems  are  up  24  hours  a 
day*  This  graph  shows  the  average  number  of 
connects  by  time  of  day  at  WBIMNFin  March 
of  1986.  The  average  connect  time  was  Z  7 
minutes. 

to  make  your  best  effort  to  deliver  it.  You 
aren't  the  U.S.  Postal  Service,  but  you 
shouldn't  entice  users  to  leave  mail  on  your 
system  and  then  not  make  sure  thai  if  gets 
delivered- 

The  BBS  has  to  be  available  when  pec^le 
want  to  use  it*  In  my  experience,  this  means 
24  hours  a  day,  every  day.  If  you  decide  to 
put  your  BBS  up  during  the  day,  but  take  It 
down  at  night  when  you  need  the  computer, 
you*ll  prevent  mail  that  users  have  placed 
there  from  being  delivered*  Part-Unie  BBSs 
aren't  effective— people  can't  use  them  reli- 
ably. If  you  want  to  be  a  good  sysop.  you  have 
to  dedicate  a  computer  to  the  BBS,  This 
may  not  mean  that  you  can't  use  it  for  some- 
thing else  at  the  same  time— Fll  talk  a  lit- 
tle latier  about  using  muIti*processing  pro- 
grams on  the  PC  BBSs  to  let  the  computer  do 
double  duty. 

Unless  your  users  are  only  going  to  ptace 
messages  to  other  local  users  on  your  BBS, 
you  have  to  find  a  way  to  deliver  messages  to 
those  out  of  your  coverage  area.  In  many 
areas  (EASTNET,  for  example),  there  is  a 
sophisticated  network  of  forwarding  arrange- 
HK^nts  established  to  efficiently  move  mail 
into  and  out  of  the  area,  as  well  as  handling 
mail  passing  through.  Any  BBS  set  up  in  that 
network  that  is  not  coordinated  with  the  other 
stations  can  cause  major  problems  for  the 
other  stations  by  dumping  mail  into  the  net- 
work thai  ihe  network  doesn't  know  how  to 
deliver.  This  BBS  could  also  deny  its  users 
access  to  the  rest  of  the  network  by  not  partic- 
ipating in  coordinated  forwarding.  Unless 
you're  the  only  BBS  within  range  of  your 
station,  you  must  coordinate  mail  forwarding 
with  the  other  BBSs. 

Maintain  your  system. 

Keeping  a  BBS  on  the  air  requires  a  lot  of 
maintenance.  Many  sysops  spend  at  least  an 
hour  every  night  reading  mail,  untangling  the 
mail  file,  removing  outdated  messages,  in- 
stalling new  versions,  etc.  New  versions  may 
crash,  which  can  lake  two  to  three  hours  to 
fix.  Hardware  fails,  too,  aiKl  you  have  to  do  a 
certain  amount  of  hardware  maintenance.  If 
you  don't  do  this*  you  won't  be  able  to  serve 
your  users  properly. 

Add  something  to  the  information. 

Generally  a  BBS  fills  up  with  reason- 
ably good  information  supplied  by  users. 
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Fig.  2.  The  BBS  system  at  WB2MNF, 

Since  you  have  access  to  the  BBS  any  time 
you  want  it.  though,  and  since  you  can  trans- 
fer data  faster  than  anyone  accessing  it  over 
packet  can,  it  behooves  you  to  add  to  the 
information  on  ihe  BBS,  Maybe  you* re  a 
CompuServe  user  and  can  get  the  W5Y!  Re- 
port from  HAMNET.  Perhaps  you  can  get 
the  usefbl  messages  from  DRNET,  or  can 
post  the  Keplerian  elements  for  OSCAR.  You 
ought  to  find  some  way  to  add  to  what  your 
users  post. 

Be  ready  to  answer  questions. 

Since  the  BBS  is  always  there  for  someone 
to  use,  and  you  obviously  know  something 
about  packet  radio  or  you  couldn't  have  set  it 
up,  don*t  be  surprised  if  you  start  getting 
questions  from  new  users  for  old  ones)  about 
everything  under  the  sun.  Expect  your  phone 
to  Stan  ringing  at  least  once  a  week.  Expect  to 
see  four  or  five  messages  a  day  from  users 
wanting  to  know  about  anjthing  at  all.  Be 
ready  for  this  and  find  your  own  sources  for 
information. 

Set  a  good  example. 

Whether  you  like  it  or  not,  a  BBS  takes  a 
high  profile  in  packet  activity.  It's  always  on 
the  air  and  people  see  it  a  lot.  It  is  usually  the 
first  thing  a  new  user  sees.  If  you're  using 
improper  TNC  settings  (too  short  a  DWAIT, 
too  long  a  TXDELAY,  too  many  BEACONs, 
etc.),  you're  encouraging  others  to  do  the 
same.  Make  sure  that  your  station  is  set  up 
properly.  It'll  help  other  people  get  theirs 
right. 

Software  Considerations 

Any  computer  system  is  composed  of 
two  parts— the  software  and  the  hardware . 
With  most  applications,  the  software 
comes  first  in  determining  the  configura- 
tion of  the  system,  and  the  hardware  is  select- 
ed 10  fit  the  software.  Packet  BBSs  are  no 
exception. 

There  are  certain  factors  that  you  should 
consider  when  you  select  packet  BBS  soft- 
ware. Packet  has  some  special  capabilities 
that  can  be  utilized  to  enhance  the  BBS  op- 
eration. There  are  also  some  things  about 
packet  that  differ  substantially  from  tele* 
phone  BBSs,  making  ihe  latter  generally  un- 
suitable for  packet  use. 

First*  in  packet  the  caller  is  identified  from 
the  conned  message.  The  BBS  knows  who 
you  are  from  ihe  beginning^you  don*t  have 
10  identify  yourself  This  enhances  several 
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BBS  capabilities— message  handling,  log- 
ging, etc.  BBSs  should  use  this  fact. 

Packet  radio  is  by  nature  a  nonsecure  medi- 
um* Everyone  sees  everything  that  is  trans* 
mined  over  the  air— there's  no  such  thing  as  a 
**privaie**  message,  h\  useless  to  use  differ- 
ent levels  of  password-protected  access  to 
keep  the  system  secure  because  packet  BBSs 
^nc rally  have  only  one  level  of  access  ihat^s 
available  to  anyone  who  logs  on.  For  this 
reason,  the  BBS  must  be  designed  to  allow 
almost  anyone  to  connect,  but  prevent  them 
from  doing  anything  that  they  shouldn't. 

Packet  transmissions  are  virtually  er- 
ror-free because  of  the  AX. 25  protocoL 
Thus,  there's  no  need  to  add  an  addition* 


at  protocol  (like  XMODEM).  In  fact, 

XMODEM  doesn't  appear  to  work  too  well 
on  packet  since  the  time  delay  between  pack- 
ets tends  to  time  out  the  XMODEM  counters* 
That  part  of  phone  BBSs  ha^  no  application 
on  packet. 

The  major  difference  between  phone  and 
packet  BBSs  is  the  sharing  of  the  communica- 
tions medium  with  other  users.  On  the  phone, 
you  have  the  entire  system  to  yourself,  and 
the  BBS  can  be  as  verbose  as  it  wants  and  not 
bother  anyone.  On  packet,  ifs  different. 
There  are  any  number  of  users  on  the  BBS 
frequency,  and  a  BBS  that  sprays  unneces- 
saiy  packets  out  is  not  very  welcome.  In 
particular,  menus  are  a  bad  idea— they  take 


TNC  PARAMETERS 

The  parameters  used  on  the  TNC  are  cfrticaJ  to  how  well  the  BBS  operates.  Some 
parameters,  like  ABAUO  and  PARITY,  are  determined  by  the  BBS  hardware  and  softwaj©. 
Others,  like  TXDELAY,  are  a  function  of  the  radios.  Of  interest  here  are  XhB  parameiers 
that  control  the  way  the  TNC  feeds  the  packets  into  the  network:  DWAIT,  FRACK,  RETRY, 
PACLEN,  and  MAXFRAME.  These  should  be  fine-tuned  to  the  characteristics  of  the 
network.  These  are  TNC-1  parameters.  TNC-2  users  adjust  accordingly. 

OWAIT  controls  the  amount  of  time  that  the  TNC  will  wait  after  seeing  a  clear  frequency 
before  rt  sends  a  waiting  packet.  It  thus  determines  the  priority  of  the  stations  on  the 
frequency,  A  station  with  a  DWAIT  of  2  will  always  jump  ahead  of  a  station  with  DWAIT  of 
15.  Since  a  BBS  station  sending  a  long  file  could  literally  shut  down  a  frequency  by  using  a 
low  DWAIT,  \i  must  use  a  higher  one  to  allow  the  shorter  packets  from  the  keyboard*to-key- 
board  peopte  to  go  through.  A  BBS  on  a  shared  frequency  should  use  a  DWAIT  of  about  1 5 
to  be  sure  that  the  other  users  have  a  shot  at  the  frequency.  On  a  d^icated  BBS 
frequency,  though,  a  lower  number  should  be  used  to  increase  throughput, 

FRACK  is  the  amount  of  time  that  the  TNC  will  wait  after  sending  a  packet  and  not 
receiving  an  acknowledgment  before  sending  the  same  packet  again  FRACK  should  be 
set  considering  the  load  on  the  rietwork.  When  the  network  is  heavily  loaded,  an  acknowl- 
edgment packet  may  wait  at  a  station  for  several  seconds  until  the  frequency  is  free.  If  the 
sending  station  has  FRACK  set  too  low,  il  will  re-send  the  same  packet  even  though  the 
receiving  station  heard  it  the  first  time.  This  creates  needless  clutter  and  slows  down  the 
transfer  of  the  data.  For  normal  use  a  FRACK  of  4  should  be  appropriate,  while  on 
moderately  heavy  links  a  FRACK  of  6  or  more  is  better. 

RETRY  governs  the  number  of  times  the  BBS  will  repeat  a  packet  before  giving  up.  This 
is  important  for  a  BBS  sendmg  long  packets,  especially  those  in  the  opening  greeting 
message.  Often  a  station  will  connect  with  a  BBS.  but  won't  hear  the  BBS  well  enough  to 
hear  its  packets.  If  RETRY  is  set  high,  the  BBS  will  pump  out  its  three-  or  four-line  greeting 
message  into  the  ether  many  more  times  than  necessary.  In  general,  if  a  station  requires 
more  than  about  five  retries  to  use  a  BBS,  the  link  isn't  good  enough  and  he  shouldn't  try  it 
We  have  our  RETRY  set  to  6. 

PACLEN  determines  the  numl>er  of  characters  in  the  packet.  Most  TNCs  are  set  to 
default  to  a  PACLEN  of  128  characters,  bul  there  are  circumstances  where  a  higher  or 
lower  setting  may  bB  appropriate.  If  conditions  are  bad.  a  shorter  packet  has  a  higher 
probafallity  of  making  it  through,  and  PACLEN  shouW  be  reduced,  possibly  as  low  as  40. 
On  the  otf^r  hand,  on  a  clear  frequency  with  local  links,  PACLEN  can  be  increased  op  to 
256. 

MAXFRAME  sets  the  number  of  frames  to  be  contained  in  a  single  transmission,  A 
MAXFRAME  of  4  means  that  four  packets  are  sent  at  once.  Like  PACLEN,  this  parameter 
is  also  sensitive  to  frequency  conditions-  If  conditions  are  good,  using  a  higher 
MAXFRAME  improves  the  speed  of  Che  data  transfer,  since  more  data  is  being  sent  in 
each  transmission,  On  the  other  hand,  if  many  packets  are  not  getting  through,  a  higher 
MAXFRAME  means  that  more  data  is  being  wasted  each  time  and  that  a  better  throughput 
could  be  achieved  by  reducing  MAXFRAME. 

Here  are  some  recommended  settings  lor  these  parameters: 

•  For  a  frequency  shared  with  other  users  and  BBS  stations  with  moderate  load:  DWAIT 
15.  FRACK  6,  RETRY  6,  PACLEN  128.  MAXFRAME  3. 

•  For  a  frequency  heavily  loaded  with  users,  BBSs,  and  digipeaters:  DWAIT  15.  FRACK 
10.  RETRY  8,  PACLEN  60.  MAXFRAME  t. 

•  For  a  dedicated  BBS  frequency  with  no  keyboard-to-keyboard  users  and  strong  links: 
DWAIT 2,  FRACK  4,  RETRY  4.  PACLEN  256,  MAXFRAME  6. 

You  should  review  the  performance  of  your  BBS  and  its  impact  on  the  frequency  at 
frequent  intervals,  and  adjust  these  parameters  as  appropriate. 


too  mncb  time  to  Eransmic.  and  most  users 
quicUy  karn  the  commands  anyway.  Also, 
phone  BBSs  frequently  send  extra  line  feeds 
in  between  messages  to  the  user,  which  de- 
tract from  the  throughput  on  the  frequency. 
In  general,  then,  phone  BBSs  arc  not  usually 
suitable  for  packet  use. 

What's  Available? 

There  are  a  number  of  different  BBSs 
available  for  packet  use.  If  you  look  hard 
enough  you  can  probably  find  something 
that  will  work  on  almost  any  computer. 
I've  seen  them  for  the  Comnuxiore  64,  the 
TRS-80  Model  100,  and  the  IBM  PC.  Ira 
not  really  familiar  with  these,  so  I  won't 
discuss  them  in  any  more  detaiL  except  to  say 
thai  if  you  decide  to  put  something  on  the  air, 
please  make  sure  that  it*s  appropriate  for 
packet  use. 

There  are  two  major  packet  BBS  systems 
thai  operate  in  the  EASTNET  link,  Since  Vm 
familiar  with  them  and  not  with  the  others, 
this  anicle  will  focus  on  them. 

The  W0RLI  MailBox  system  was  written 
around  1984  by  Hank  Oredson  W0RLL  It  is 
written  in  8080  and  Z-80  assembler  specifi- 
cally for  the  Xerox  820  computer.  Until  re- 
cently, this  computer  was  the  optimal  com- 
puter for  the  ham/computer  hobbyist  because 
he  could  pick  up  fairly  good  boards  for  be- 
tween SSO  and  $75,  ^d  on  two  8-inch  disk 
drives,  and  put  a  power  supply  on  to  get  a 
pretty  good  64K  CP/M  computer.  The  Xerox 
820  ha5  two  serial  communications  ports, 
which  makes  it  ideal  for  packet  applications. 
It's  siil!  a  good  machine,  but  the  advent  of  the 
$700  PC  clone  is  quickly  eating  into  the 
market. 

To  take  best  advantage  of  the  820,  Hank 
modified  its  CP/M  specifically  for  the  820 
and  MailBox.  li  won*t  work  on  any  other 
computer  {so  don*t  ask).  Hank  makes  the 
source  code  available  on  disk,  though;  so  if 
youVe  a  good  808O/Z-8O  programmer,  you 
might  want  to  take  a  crack  at  making  it  work 
on  a  different  computer. 

Mailfiox  supports  a  number  of  special  fea- 
mrcs  for  packet  use,  including:  ideniificatioii 
of  the  calling  station  at  logon  from  the  CON- 
NECTED message;  ooiiHcauon  of  waiting 
messages  at  logon:  categories  of  messages, 
including  bulletins  and  private  mail;  uploads 
and  downloads  of  files;  notification  of  anoth* 
er  station  waiting  to  use  MailBox;  *  'talk  to  the 
sysop*'  paging;  capture  buffers  for  sysop  use 
when  MailBox  is  down;  automatic  forward- 
ing of  messages  to  other  MailBox  systems; 
monitoring  and  logging  of  frequency  activi- 
ty; and  many  more.  Fd  guess  that  there  are  at 
least  too  of  these  systems  operating  all  over 
the  world. 

The  other  system  gaining  widespread  use  is 
the  WA7MBL  clone  of  the  W0RL1  system. 
Written  by  Jeff  Jacobsen  for  the  IBM  PC, 
this  system  looks  like  the  W0RLI  system  to 
the  user.  Almost  unbelievably.  Jeff  wrote 
the  program  in  Turbo  Pascal  from  Hank's 
8080  source  code  without  ever  having  used 
a  W0RL1  MailBox!  It  has  a  few  features  that 
W(5RLI  doesn't  (and  vice  versa),  but  the 
main  advantage  of  the  WA7MBL  system 
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is  thai  it  runs  on  the  PC.  This  means  that  you 
have  360K  floppy  disks  instead  of  die  24 IK 
disks  for  the  820.  You  can  also  put  on  a  hard 
disk  (I  have  a  10-mcgabytc  hard  disk  on  my 
system)  and  have  almost  unhniited  storage. 
Jeff  hasn*t  released  the  source  code  for  the 
sysietn  (so  don't  ask)  because  it's  still  being 
tested.  By  the  time  this  article  appears, 
though,  it  may  be  available  for  general  use. 

There  is  also  some  basic  documentation 
available  for  these  systems,  written  by 
WB2MNF.  The  manual  for  the  W0RLI  sys- 
tem is  fairly  up-to-date  and  somewhat  long 
(about  75  pages).  The  WA7MBL  manual  is  a 
little  sboner  and  less  complete— hopefully  it 
wfll  grow  over  the  summer  when  WB2MNF 
has  more  chance  to  work  on  it. 

The  disks  and  manuals  are  being  handled 
by  Wes  Morris  K7PYK  at  7422  E.  McKinley 
Street,  Scottsdale  AZ  85257;  (602)-'945-6079 
or  946-8356 .  Wes  will  send  you  the  disks  and 
documentation  for  either  the  WA7MBL  or 
W0RLI  system  for  postage  costs.  Contact 
him  for  current  prices. 

Software  Support 

An  important  factor  in  setting  up  a  BBS 
system  is  support  from  people  who  know 
what  they  are  doing.  One  rule  should  be  fot- 
lorwed:  Dan 't  call  Jeff  or  Hank  with  ques- 
tions! With  hundreds  of  installations  spring- 
ing up  over  the  country,  neither  of  these  guys 
has  the  time  to  help  every  sysop  get  going. 
It's  also  best  for  the  network  to  let  Jeff  and 
Hank  spend  their  time  writing  code  for  the 
BBS  systems,  not  talking  on  the  phone. 

So  who  do  you  call?  The  best  place  to  start 
is  your  local  sysop.  He's  obviously  con- 
quered the  system  or  he  wouldn't  be  on  the 
air.  Drop  him  a  note  on  the  BBS  and  tell  him 
what  you've  decided  and  ask  for  help. 

If  there's  no  BBS  in  your  area  and  nobody 
knows  anything  about  them,  you  might  want 
to  check  out  the  HAMNET  SIG  on  Compu- 
Serve. There's  an  active  packet  group  there 
and  a  special  section  for  BBS  sysops.  A  lot  of 
active  sysops  hang  out  there  and  you  can  get 
answers  quite  quickly. 

Equipment 

As  in  any  type  of  computer  application,  the 
availability  of  software  determines  the  hard- 
ware to  use.  As  I  just  described,  there  are  two 
major  types  of  packet  BBSs  in  wide  use— one 
running  on  an  IBM  PC  or  clone,  the  other  on 
a  Xerox  820,  It  doesn't  lake  a  whole  lot  of 
deductive  ability  to  see  that  if  you  want  to  use 
cither  of  these  programs,  you'll  have  to  use 
one  of  these  computers. 

Xerox  820's  were  available  in  quantity 
about  a  year  ago,  but  good  ones  are  getting 
few  and  far  between.  A  number  of  BBS  oper- 
ators who  ran  them  and  switched  to  PCs  may 
have  them  assembled  and  for  sale,  so  check 
around  on  the  boards. 

The  PC  clone  is  getting  cheaper  every  day. 
Systems  are  offered  at  hamfests  and  comput- 
erfests  for  less  than  S800«  complete  with  disk 
drive  (or  two),  keyboard,  monitor,  and  a  very 
IBM-looking  case-  Check  these  things  out 
and  be  sure  that  you  know  what  you're  get- 
ting. Although  the  WA7MBL  BBS  will  run  in 


256K,  many  sysops  use  CNDubleEkjs  or  some 
other  multi -processing  program  to  use  the 
computer  for  something  else  while  the  BBS  is 
running,  and  this  will  require  much  more 
memory. 

You  also  might  want  to  look  into  using  a 
hard  disk.  Prices  for  these  arc  dropping 
quickly,  lo  the  extent  that  a  10-megabyie  hard 
drive  will  cost  only  about  SI 25  more  than  a 
floppy  drive.  It's  definitely  the  way  to  go  if 
you  can  afford  it. 

A  TNC  is  obviously  required  to  set  up  a 
BBS  system.  With  the  plethora  of  TNCs 
springing  op*  some  discretion  should  be  exer- 
cised in  deciding  which  one  you  should  use. 

The  TNC  you  choose  has  to  be  supported 
by  the  BBS  software.  The  W0RLI  and 
WA7MBL  systems  support  the  TAPR  com- 
mand set,  used  by  die  TNC-l,  the  TNC-2, 
and  their  clones.  If  you  use  one  of  these 
TNCs,  you're  pretty  safe.  If  you  want  to  use 
something  else,  you  should  check  with  a 
sysop  using  the  TNC  you're  considering  to  be 
sure  that  it  works  OK  with  the  software. 

The  other  consideration  is  how  many 
TNCs  you  want  to  put  up.  Both  BBS  packages 
support  two  TNCs  and  rigs,  allowing  the  BBS 
to  cover  two  different  frequencies,  bands, 
baud  rates,  etc.  This  allows  the  WB2MNF 
BBS  to  access  EASTNET  on  its  primary  fre- 
quency of  145.01,  while  also  using  145.03 
for  local  stations  that  only  want  to  work  the 
BBS-  It  also  allows  KC2TN  to  gateway*^ 
messages  from  2  meters  to  a  group  of  BBS 
stations  operating  on  20  meters  for  long-haul 
traffic  forwarding,  and  lets  WB2RVX  keep  a 
port  on  145,01  while  maintaining  capabilities 
for  9600-baud  forwarding  on  220  MHz  when 
that  becomes  a  reality. 

The  problem  generally  is  that  the  primaiy 
frequency*  which  is  where  you  want  to  do 
your  forwarding,  is  generally  too  busy  to 
support  another  BBS.  You  have  to  decide 
how  you're  going  to  maintain  contact  with  the 
forwarding  network  without  clobbering  the 
stations  on  that  frequency  with  ''yet  another 
BBS/'  Two  TNCs  and  rigs  may  be  the  way 
around  this. 

Message  Forwarding 

One  of  the  most  useful  features  of  a  BBS  is 
the  ability  lo  handle  personal  messages  be- 
tween packet  users  in  the  i^twork.  By  ''per- 
sonal messages,"  I  mean  messages  specifi- 
cally addressed  to  an  individual  from  another 
station.  Stations  logging  into  a  BBS  can  be 
greeted  by  name  and  told  of  messages  waiting 
for  them.  Messages  are  addressed  to  a 
specific  callsign  or  to  a  designated  name  like 
ALL  or  NTS. 

Packet  radio  jumped  up  a  notch  when 
W0RLJ  released  the  message- forwarding  ca- 
pability of  his  MailBo?t  system.  This  allows 
the  sysop  to  develop  a  forwarding  file  that 
lists  the  paths  to  other  BBS  stations  and  the 
calls  of  stations  whose  mail  should  be  for- 
warded to  that  station.  When  a  station  leaves 
a  message  addressed  to  a  station  at  a  distant 
BBS,  the  local  BBS  will,  ai  its  appointed 
time,  go  off-line  and  connect  with  the  distant 
BBS  and  send  the  message  there. 

With  good  coordination  of  sysops  in  a  net- 


work, messages  can  be  daisy-chained  over 
long  stretches  in  a  remarkably  short  period  of 
time,  being  relayed  by  a  number  of  BBS  sta- 
tions along  the  way.  This  generally  occurs 
overnight  (except  on  HF),  and  it  all  happens 
without  operator  intervention.  A  message 
may  show  up  from  the  south  on  a  BBS ,  which 
will  promptly  relay  it  to  the  next  station  to  the 
north— all  without  the  sysop  doing  anything. 
The  EASTNET  network  has  reliable  message 
forwarding  from  Canada  down  through  Vir- 
ginia and  west  to  Pittsburgh  on  VHP, 

Considerations 

As  a  mail  server,  you  should  know  about 
certain  requirements  on  the  BBS  system. 
Some  of  these  are: 

Maintenance— If  you  want  to  handle  a  lot 
of  mail,  be  prepared  for  more  than  the  usual 
amount  of  maintenance.  Mail  files  have  to  be 
compacted,  old  messages  must  be  removed, 
and  occasionally  messages  have  to  be  recov- 
ered from  system  crashes. 

Forwarding— You  also  have  to  coordinate 
mail  forwarding  with  the  other  sysops  in  the 
network.  It*s  important  to  know  how  to  get 
mail  to  other  BBSs,  and  it  takes  a  coordinated 
effort  to  do  it.  If  you  expect  to  handle  mail 
and  can  reach  another  BBS,  get  in  contact 
with  the  sysop  and  work  out  the  forwarding 
times  and  stations  list  with  him. 

Disk  space— Mail  files  take  a  lot  of  space 
on  a  BBS.  When  I  was  running  the  W0RLI 
software  on  the  Xerox,  my  whole  B  drive  was 
mail  flies.  I  couldn't  put  anything  else  on 
there.  This  limited  my  ability  to  handle 
fdes— I  just  didn*t  have  room  to  put  up  the 
Gaieway  newslener  every  two  weeks.  Keep 
this  in  mind  when  youVe  planning  your 
system.  {Gateway  is  tiie  bi-weekly  packet-ra- 
dio newsleuer  published  by  the  ARRL.  Ex- 
cerpts suitable  for  transmission  on  the  ama- 
teur bands  can  be  found  on  many  BBS 
systems*  The  full  paper  issue  is  available  by 
subscription*) 

FDe  Transfers 

The  W0RLI  and  WA7MBL  BBS  systems 
will  handle  files  as  well  as  messages.  Files 
may  contain  any  type  of  information— text, 
programs,  data,  etc.  Some  of  the  files  that  I 
have  on  my  system  are  issues  of  Gateway , 
tracking  programs  for  the  TRS-SO  Model 
100,  minutes  of  the  local  packet  organization, 
programs  for  the  PC.  news  items  downloaded 
from  CompuServe,  the  text  of  relevant  FCC 
issuances,  a  current  set  of  Keplerian  elements 
for  ham-radio  satellites,  and  descriptions  of 
how  to  use  the  BBS.  These  can  be  loaded  onto 
the  BBS  by  the  sysop,  as  well  as  by  users. 

There  are  a  number  of  sources  for  these 
files.  Some  are  created  by  the  sysop  or  from 
[f^ssages  sent  by  others.  Some,  like  the  AR- 
RL bulletins,  come  from  a  different  amateur- 
radio  medium.  Others  may  come  from  land- 
line  BBSs,  from  commercial  timesharing 
services  like  CompuServe's  HAMNET  spe- 
cial interest  group,  from  DRNET  or 
USENET,  or  from  BBS  users  who  have  ac- 
cess to  these  services.  With  good  coordina* 
tion  among  sysops,  many  can  be  forward^ 
from  BBS  to  BBS. 

73  Amateur  Radio  •  August,  1986    S3 


The  sysop  has  a  responsibility  to  liy  to  get 
useful  information  to  his  users.  Many  sysops 
speiKi  their  own  money  on  commercial  ser- 
vices to  get  information  thai  hni  avaiiabtc 
elsewhere.  Whether  you  do  this  or  not  is  up  to 
you,  but  if  you  let  the  files  on  yo^r  BBS 
smgnate.  you're  not  adding  as  much  as  you 
could  10  the  packet  network. 

Don*t  overlook  the  opportumty  for  your 
users  to  contribute  files  to  the  packet  net- 
work. Many  packet  users  have  access  to  these 
types  of  services  also.  If  you  can  enlist  the  aid 
of  a  few  individuals  to  help  you  k^p  your 
fdes  up-to-date,  it  will  save  you  a  lot  of  time 
and  make  your  BBS  more  useful  to  the  local 
packet  community. 

Programs 

One  good  use  of  packet  radio  that  hasn*t 
been  explored  a  lot  is  the  transfer  of  computer 
programs.  If  your  users  include  a  number  of 
computer  hobbyists,  this  might  be  an  interest- 
ing area  for  you-  Programs  can  be  cither 
ASCII  text  tiles  (Basic  programs  or  other 
source-code  files)  or,  with  a  little  adaptalion 
on  both  ends,  binary  files. 

First,  though,  you  have  to  consider  a  few 
things  =  What  kind  of  computers  are  you  going 
to  serve?  What  do  most  of  your  potential 
users  have?  Most  will  probably  have  a  differ- 
em  type  of  computer  than  you  do,  which 
means  that  you  may  not  be  able  to  run  the 
programs  that  are  going  to  be  transferred 
through  your  BBS.  That  shouldn't  be  too 
much  of  a  problem,  but  it  might  be  a  little 
disconcerting  to  you. 

Commodore  64  computers  use  a  strange 
version  of  ASCII  called  PETASCIL  This 
means  that  you  can't  just  read  an  ASCII  Basic 
into  a  C-64"before  you  send  the  file,  you 
have  to  convert  it  from  PETASCII  to  ASCII, 
then  convert  it  on  the  other  end  back  into 
PETASCIL 

IBM  PCs  and  ciones  use  Basic  programs  as 
straight  ASCII  files,  so  they  can  be  trans- 
feiTcd  with  little  additional  work*  If  you  want 
to  transfer  COM  or  EXE  files,  though,  you 
have  to  convert  them  to  hexadecimal  format 
before  you  transfer  them  to  the  BBS.  This  is 
because  the  BBS  programs  described  in  this 
article  operate  in  CONVERSE  mode,  which 
doesn't  pass  all  binary  characters,  rather  than 
in  TRANSPARENT  mode,  which  does. 

There  are  several  programs  that  will  per- 
form  this  conversion— the  one  we  use  at 
WB2MNF  is  called  HCCOM  and  came  from 
CompuServe.  There* s  also  a  Basic  program 
calicd  MAKEHCBAS,  which  will  create  the 
file  HC.COM.  ITie  advantage  to  MAKE- 
HC.BAS  is  that  it's  ASCH  and  can  be  down- 
loaded direcdy  by  any  user,  who  then  runs  it 
to  create  HCXOM.  Once  he  has  HCCOM, 
he  can  convert  back  to  COM  or  EXE  the  files 
that  you  had  to  convert  to  hexadecimal  on  the 
BBS.  HC.COM  goes  both  ways--from  COM 
or  EXE  to  hexadecimal  and  back. 

Many  computers  use  Basic  as  a  sort  of 
operating  system.  These  computers  may  or 
may  not  accept  Basic  programs  in  ASCII  for- 
mat. Frequently  Basic  is  **tokcnizcd"— each 
Basic  command  or  keyword  is  held  as  a 
specific  syml>ol  rather  than  the  text  of  that 
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word.  Thus,  instead  of  holding  the  PRINT 
command  as  the  letters  P-R-I-N-T,  Basic 
would  use  a  single  8 -bit  symbol  to  represent 
the  PRINT  command.  The  TRS-80  Mode! 
LOO  uses  this  approach,  as  do  a  number  of 
other  computers. 

Many  of  these  computers  provide  for  con- 
vening tokenlzed  Basic  to  ASCII  text,  and 
this  would  be  the  easiest  way  to  transfer  these 
files  through  the  BBS  systems.  Failing  this, 
they  would  have  to  be  converted  to  Iwxadeci- 
mal  files  as  described  above. 

How  Big  Can  Programs  Be? 

Another  consideration  relating  to  transfer 
of  program  files  is  the  capacity  of  the  network 
to  pass  large  files.  If  your  BBS  operates  on  a 
dedicated  BBS  frequency,  you  can  probably 
pass  quite  large  files.  On  the  odier  hand,  if 
you  share  a  frequency  with  other  BBSs  and 
users,  your  capacity  for  large  file  transfers  is 
quite  limited.  On  the  145.01  general  frequen- 
cy used  in  our  area,  the  maximum  file  size 
that  can  generally  be  passed  without  losing 
the  connection  is  about  15,000  bytes.  On 
145.03,  which  is  a  dedicated  BBS  frequency, 
we  have  transferred  files  in  excess  of  60,000 
bytes  with  no  problems.  Since  making  a 
hexadecimal  file  out  of  a  COM  file  will 
double  its  size*  and  since  many  interesting 
COM  files  are  larger  than  20,000  bytes,  you 
may  t>e  limited  in  your  ability  to  transfer 
anything  useful  by  the  capacity  of  the  net- 
work in  your  area. 

One  side  note:  The  problem  with  passing 
binary  fUes  occurs  only  with  BBSs  that  can't 
operate  in  TRANSPARENT  mode.  If  you're 
transferring  files  between  two  TNCs  and  can 
operate  that  way,  there's  nothing  stopping 
you  from  transferring  binary  data. 

Getting  Set  Up 

Once  you've  worked  out  all  the  nontechni- 
cal aspects  of  getting  the  BBS  operational 
(you  know  what  frequency  you* re  going  on, 
how  you're  going  to  forward  mail,  where 
you're  going  to  get  file  data«  etc),  it*s  time  to 
start  hooking  things  together.  The  hookup 
between  the  radios  and  the  TNCs  isn't  too 
complicated,  and  Tl!  assume  that  you've  been 
able  to  do  that  already.  The  TNC  connects  to 
the  serial  port  of  the  computer  with  an  RS- 
232  cable  similar  to  the  one  used  to  hook  up  a 
modem.  You  have  to  be  sure  that  you  have  all 
of  the  pins  of  the  cable  connected  from  one 
connector  to  the  other  since  various  versions 
of  both  systems  use  the  handshaking  lines  of 
the  cables  to  tell  the  computer  and  the  TNC 
when  the  other  is  ready . 

You  also  have  to  configure  some  files  for 
the  BBS.  Both  systems  have  configuration 
files,  which  allow  you  to  customize  the 
boards  to  a  large  degree.  Generally  you  can 
alter  anything  the  BBS  says  to  a  user — the 
greeting  message,  prompts,  error  messages, 
etc.  Edit  the  configuration  files,  read  the  ex- 
planation on  the  lines  I  and  change  the  infor- 
mation appropriately. 

The  forwarding  file  also  has  to  be  set  up* 
This  fde  is  called  FWD.TNC  on  both  systems 
and  determines  which  messages  get  forward- 
ed to  which  BBS  stations.  It  also  determines 


which  hours  you  will  forward  and  which  you 
won't.  This  allows  you  to  avoid  forwarding 
mail  during  prime  times  when  the  frequencies 
art2  in  hcav^y  use. 

Forwarding  files  specify  where  messages 
addressed  to  certain  stations  should  go.  The 
format  of  a  forwarding  file  is: 

F  AssocC  bbs  VTA  digi  I ,  digi2 
station  1 
stationl 
etc, 
EOF 


where  ss  is  the  starting  hour  for  forwarding, 

ee  is  the  ending  hour  for  forwarding,  bbs  is 
the  call  of  the  BBS  to  which  you  wish  to 
forward  mail,  digil  and  digi?  (and  any  other 
digipcaters)  are  the  digipeaters  through 
which  you  have  to  digipeat  to  get  to  the  BBS, 
and  station!  ^  station!^  etc.  are  the  stations 
whose  mail  should  be  forwarded  to  the  BBS. 

Stations  that  originate  messages  specify 
that  mail  should  be  forwarded  to  a  distant 
BBS  by  following  the  call  of  the  addressee 
with  an  @  sign  and  the  call  of  the  distant 
BBS,  Thus,  to  send  mail  to  WB2AFM,  who 
receives  his  mail  at  the  WlAW  BBS,  the 
command  is:  S  WB2AFM  @  WIAW.  This 
presumes  that  the  BBS  at  which  the  message 
was  originated  has  WIAW  in  its  forward- 
ing file. 

Sometimes  your  BBS  can't  forward  to  the 
destination  BBS  directly  and  must  send  mes- 
sages to  an  intermediate  BBS,  which  will  then 
take  care  of  forwarding  it  on  down  the  line. 
This  happens  in  EASTNET  quite  frequently. 
If  a  message  is  originated  on  the  W3IWI  BBS 
in  Maryland  and  is  addressed  to  a  station 
using  the  WIAW  BBS,  W3JWI  doesn't  at- 
tempt to  forward  it  directly  to  WIAW.  In- 
stead it  will  send  it  to  WB2RVX  in  southern 
New  Jersey,  which  will  forward  it  to 
WA2SNA-2  in  northern  New  Jersey,  which 
may  forward  it  to  A12Q  on  Long  Island,  New 
York,  which  may  deliver  it  at  WIAW.  This 
all  happens  automatically  without  the  manual 
intervention  of  the  sysop,  and  generally  oc- 
curs overnight.  As  you  can  imagine,  though, 
it  requires  a  lot  of  coordination  among  the 
sysops  to  be  sure  that  the  messages  get  going 
in  the  right  direction. 

You  11  have  to  get  together  with  the  sysops 
in  your  area  to  decide  on  forwarding  times. 
Each  station  in  a  network  is  assigned  a  lime  to 
forward  messages  to  the  other  stations. 
Times  must  be  coordinated  so  that  two  sta- 
tions don't  try  to  forward  to  each  other  ai  the 
same  time. 

A  Real  Live  BBS  System 

It  might  be  useful  to  look  at  an  opeiating 
BBS  station  to  see  how  things  might  be  orga- 
nized. The  BBS  at  WB2MNF  has  been  oper- 
ating since  November  of  1984,  first  on  a 
Xerox  820  running  the  W0RLI  program  and 
recently  using  a  PC/XT  clone  dedicated  to  the 
BBS  with  the  WA7MBL  code.  We  handle 
over  7,000  messages  on  the  820  and  are  up  to 
about  message  1 ,500  on  the  PC, 

The  PC  has  a  lO-megabyte  hard  disk, 
which  provides  for  plenty  of  storage  space. 
About  5  megabytes  is  filled  with  packet  files. 
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with  the  rest  used  for  other  things.  The  disk  is 
divided  into  **directories/'  whkh  separate 
the  files  into  logical  groups.  I  have  directories 
for  AMSAT.  ARES,  GATEWAY,  MOD- 
EL 100,  IBMPC.  and  severaJ  other  areas  of 
interest. 

I  use  tfie  DoubleDos  program  available 
from  SoftLogic,  which  lets  me  run  the  BBS 
program  on  one  "side*'  and  still  have  access 
to  the  computer  on  the  other.  1  can  switch 
between  them  at  will.  Others  who  "share*' 
their  computers  with  ihc  BBS  may  use  Ek)u- 
bleDos,  DesQview  (from  Quarterdeck  Soft- 
ware), or  some  other  multi- tasking  program 
to  use  the  computer  for  something  else  while 
the  BBS  is  running. 

The  WA7MBL  program  lets  you  operate 
the  BBS  with  two  different  TNCs  and  radios 
on  two  different  frequencies.  The  primary 
fnequency  in  our  area  is  14S.01 ;  it's  crowded 
almost  constantly,  so  I  run  one  pon  on  145.0 1 
and  the  other  on  145,03.  When  one  is  in  use 
the  other  is  unavaiJable,  but  it  does  provide 
access  for  distant  users  on  .01  while  letting 
more  local  users  enjoy  less  QRM  on  .03-  I 
have  two  TAPR  TNC*ls  connected  to  an 
IC-27A  and  an  bopoie  on  .03,  and  an  IC'25 1 
and  OSCAR  twist  on  ,01-  Although  not  opti- 
mal, this  lets  me  cover  most  of  the  local 
service  area. 

Personal  Message  System 

One  message-handliog  system  that  has  re- 
ceived sutprisingly  linlc  attention  is  the  Per- 
sonal Message  System  (PMS).  A  PMS  is  a 


BBS  system  that  handles  data  only  for  its 
sysop.  At  first  gJance  this  may  seem  a  bit 
selfish,  but  under  careful  consideration  it 
makes  a  lot  of  sense. 

A  PMS  allows  the  sysop  to  compose  a 
m^sage  to  another  station  without  having  to 
be  connected  to  a  BBS.  The  message  stays  on 
the  PMS  and  can  be  read  by  the  address^  if 
he  happens  to  log  in.  If  not,  the  PMS  for- 
wards  the  message  to  the  addressee  {if  he  also 
has  a  PMS)  or  to  the  addressee's  BBS.  This 
can  happen  overnight  or  do  ring  other  periods 
of  light  use  of  the  frequency.  It  also  makes 
things  a  lot  easier  for  the  user — at  night  you 
type  in  all  of  your  mail,  and  by  the  next 
morning  it*s  been  delivered  to  the  destina- 
tions and  you  have  new  mail  that  was  for- 
warded to  you.  It's  the  difference  between 
having  mail  delivered  to  your  front  door  or 
having  to  go  to  the  post  office. 

Any  of  the  BBS  software  mentioned  earlier 
can  be  used  as  a  PMS.  There  are  also  default 
parameters  in  the  forwarding  files  that  let  you 
say,  in  essence,  **Send  any  mail  not  ad- 
dressed to  me  to  the  W 1  ABC  BBS .  * '  This  lets 
you  forward  all  outgoing  mail  to  your  local 
BBS,  which  will  then  distribute  it  into  the 
network. 

If  you  don't  happen  to  have  a  PC  or  Xerox 
820  to  use  for  a  PMS,  but  would  like  to  try  a 
receive-only  system.  W3IWI  demonstrated 
that  the  TNC-2  and  clones  can  be  set  up  to 
operate  that  way.  The  W0RL1  and  WA7MBL 
BBS  systems  look  for  the  following  sequence 
of  responses  when  connected  to  a  BBS  to 


which  they  are  forwarding:  the  >  character 
at  the  end  of  the  prompt  line,  two  lines  ending 
with  a  <cr>  character,  and  another  >  char* 
actcr  at  the  end  of  the  next  prompt  line. 

This  sequence  can  be  programmed  into  the 
CTEXT  of  the  TNC-2  and  should  be  repeated 
to  allow  several  messages  to  be  forwarded 
during  one  connect.  The  computer  connected 
to  the  TNC  should  have  a  ** capture  buffer'* 
or  *'savc  to  disk''  enabled  to  record  the  for- 
warded messages.  Finally,  the  MONITOR 
function  on  the  TNC  should  be  turned  off  to 
keep  from  filling  the  buffer  with  every  packet 
that  comes  through. 

Packet  users  wanting  to  use  tMs  system 
should  notify  their  local  sysop  that  they  want 
to  accept  forwarding.  The  sysop  will  then  add 
their  station  to  the  forwarding  files  of  the 
BBS,  and  any  messages  arriving  at  the  BBS 
should  be  forward^  to  them  at  the  next  for- 
warding time, 

Conctustons 

If  being  a  sysop  doesn't  sound  like  the 
picnic  that  you  thought  it  might,  then  you 
haven  *t  missed  the  point  of  this  article.  Pack- 
et-radio bulletin- board  systems  are  an  impor- 
tant addition  lo  local  packet  activity  and  will 
form  an  important  part  of  the  ever-expanding 
packet  network.  There's  a  lot  to  making  them 
work  effectively,  though,  and  sysops  should 
be  aware  of  the  considerations  surrounding 
their  operation.  Even  if  you  don't  want  to  be  a 
sysop,  knowing  what  a  sysop  has  to  go 
through  can  help  make  you  a  better  user.  ■ 


MfiGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
•Links 

•Remote  Base 
•Low  Band, 
VHF.UHF 
•Receivers 
•Transmitters 
•Antennas 


Repeater 


.«!• 


-    J 


Hi  Pro  E' 

EXPANDABLE  REPEATER  SYSTEM 


•Standard  and 
Computerized 

'Standard  and 
Computerized 
Auto  Patches 
Duplexers 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  HI  Pm  "F'  IS  AS  EXRWffMBLE  REPEATEB  WITH  THE  FOtUWlNG  FEWUHES  *  B*SC  HEPEATEH  WHICH  WOOID  tN- 

CLUDE  A  COMPLETE  RECEIVER.  THANSMFTTEFI.  COR.  FRONT  WNEL  CO(*mKXS  AND  INDCATDRS,  UOCAL  SPEAKER  AND  MIC  JACK  AND  CAMSi-E  OF  FimjRE 

EXPANSION  ALL  HOUSED  IN  AN  EXTREMELY  BUGGED.  ENCU3SED.  19-INCH  RACK  MOUNTABLE  CABINET. 

•  THIS  SYSTEM  CAN  BE  EXPANOED  AT  TIME  OF  PURCHASE  OH  CAN  BE  AN  AFTEnPUHCHASE  ADD  ON   THE  ADD  ONS  ABE— HIGHER  POWER,  1 1W220  VAC  POWER 

SUPPLY.  IDENTIFIER.  ALTID  BkTGH,  OH  COMPUTER  CONTROLLERS  !N  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  ANO  TRANSMITTER  CAN  BE 

MOUNTED  INTERNAU-V  FOR  USE  AS  CONTROL  UNK3,  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC. 
AN  EXTENSION  RI^NEL  IS  AVAILASLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  ANO  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  ANO  INDtCXIDRS  ALL 
ADD  ONS  ARE  AUULABlf  FROM  THE  COMMNY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS.  THE  Hi  Pni    E"  IS  MMIiABL£  IN  NOWEMSER 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
Westchester,  PA  19382         Phone  (215)  436-6051 


Telex  499  0741  MELCO      "^f 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


"Wh&n  You  Buy.  Say  73'' 


TB  Amateur  Radio  •  August,  1986    55 


IC-73S  HF  transceiver /SW  rcvt/mic 

PS-S5  Eite  ma  I  power  supply 

AT- 1 50  Automatic  antenna  tuner  „ 

Fl-32  500H?CW1iEtei... 

EX-243  Electronic  keyer  unit, 

yT'30  Tone  encoder 


i4-*b*IAi4; 


Regular  SALE 
S89  00  7fi9« 
1&9.Q0  U9« 
399  OO  359^5 

5930 

50  00 

16.&0 


IC-745  9'band  xcvr  wAl  30  MHz  rcvr 
PS-35  Internal  power  supply ....... 

EX-241  Marker  ur^iL..... 

EX242  FMumt „„ 

£X'243  Electronic  keyer  unit  ..„,,. 
FL-45  500  H?  CW  filter  (h!  iFK„,. 

fL-54  270  Hi  CW  filter  (Isl  IF) 

FL-52A  500  Hz  CW  filter  |2nd  IF) 
FL-53A  250  Hj  CW  titter  |2nd  JF) 

FU4A  SSB  filler  (2nd  IF).. 

SM-S  Desk  microphone 

HM-12  Extra  liand  microphane,.,,. 
HB-U  Mobile  mounr.„ 


999.00  799" 
169.00  149" 

20.00 

39,00 

50  00 

59.50 

47  50 

96.50 

96.50 
159.00  144" 

40.00 

39.50 

2199 


g9" 
89^5 


IC^751  9-band  xcvr/  1  30  MHz  rcvr 
tC-751A  9  band  XGvr/.l'30  MHi  fcvr 

PS-35  Internal  power  supply  *., 

FL-32  SOOHzDWIdtfif  (IsMF)...,. 
FL-63  250  Hz  CW  (liter  (hllF)..,,, 
FL-52A  500  H^CW  fitter  (2nd  IF)  „, 
FL'53A  250H?CWMer(2ndlF),.. 
r L^ J ji  hvfi  ]i net. ....«.,.«■«. «.*«>»«■ 

FL70  2,8  HHz  wide  SSB  filter 

HM'12  Extra  hand  microptione 

SH-6  Desk  microphone. ,..,.. . , 

RC-10  Eiternal  frequency  controller 

MB- IS  Moto  mount...*,.,,.,,,. -. 

Or  her  Access  ones; 

PS- 15  20A  eiiernal  power  supply ..... 

PS- 30  Systems  p/s  w/cord.  6pm  plug 

OPC  OpL  cord,  specify  2,  4  or  6-pin 

SP-3  E3(ternal  speaker „ , , . , 

SP-7  Sma II  external  speaker ,.,,.,..., 
CR'S4  High  stab.  ref.  xtal  (745/751) 
P  P- 1  Speaker  /patch  (speci  *  y  rad  f  o) . . , 

Si-S  Desk  mic  '  two  cables.  Scan 

Si- 10  Com  pressor/ graph  EQ,  8  pm  mic 
AT- 100  lOOWS-bindautD  antenr^tuEier 
AT'5M  500W9^bamfauti}.afT!enna  tuner 
AH-2  8  band  tuner  w/mount  &  whip 
AH-2A  Antenna  tuner  system,  onty,.,. 


89" 
89" 


1399  00  999»° 

1499.00  1299 

16900  149« 

59  50 

4850 

96  50 

96  50 

31.50 

46.50 

39,50 

4000 

35.00 

2199 
Rtgutar  SALE 
149  00  134" 
25195  234" 

10.00 

54.50 

49.00 

3600 
139  00  129" 

6995 

119.00  109'^ 
399  00  359" 
499  00  449" 
549.00  489" 
429  00  389" 


Check  the  Prices  at 

Olher  Accessories  conr 

GC  4  World  cfoGk  •  (CLOSEOUT)  • 

GC-5  World  clock....... 

Hf  it  near  amplifier 

IC-2KL  160  15m  solid  state  amp  w/ps 

S-m^t^t  VHf  Portable 

IC-505  3/lOW  6m  SSQ/CW  portable 
BP-10  Internal  Nicad  battery  pack 
BP-15  AC  charger. ,„.* „.... 

t  ft-  t'to    r  111  uiiii  ».ti, ■.,,«. I  *.,,■,>.,  14. 

LC-10  Leather  case .,,,,.,,., 

VHF/UHf  baie  mu/ri-mcKJes 
IC-551D  80WfrmetefSS8/CW„..„. 

EX-106  FM option.. ,.. 

SC-IDA  Memory  backup.....,...,, 
IC-271A  25W  2m  FM/SSB/CW , 

AG-20  Infernal  preampfifier 

tC27lH  lOOW  2m  FM/SSB/CW 

AG-25  Mast  mounted  preamplifier 
IC-471A  25W  430450  SSB/CW/FM  mt 

AG'l  Mast  mounted  preamplifier 
!C'471H  75W  430-450  SSB/CW/FM 

AG-35  Mast  mounted  preamphFier 
Accessories  common  fo  271 A/H  a 
PS-25  Internal  power  supply  for  (A)... 
PS-35  Internal  power  supply  im  (H)... 

PS-15  Exlerna!  power  supply 

SM-6  Desk  microphone 

EX-310  Voice  synthesiser 

TS-32  Com  mSpec  encode/dec  Oder  __ 

U  T  - 1 5  En  coder/decoder  interface  * . . 
UT-15S  UT-15S  w/IS-32  installed 

VHF/ VHF  mobile  muki-modei 
IC-290H  25W  2m  SSB/FM.  TIP  mic... 
IC-490A  low  430-440  SSB/FM/CW 

VHf/UHF/t2  GHz  FM 

IC-27A  Compact  25W  2m  FMw/TTP  mic 

tC-27H  Compact  45W  2m  FM  w/TTP  mit 

iC-28A  25W  2(n  FM.  UP/DH  mic 

IC-28H  45W  2m  FM,  UP/Di4  mic..,„, 

OT-29  Tonesquefch 

H 11-16  Speaker /microphone  ....... 

IC-37A  Compact  25W  220  FM,  HP  mic 
IC  47A  Compact  25W  440  f  M,  TIF  mic 

PS45  Compact  8A  power  supply . , . 

UT  16/EX-3e8  Voice synlhesizer,47A 

SP-10  Slim  line  external  speaker... 
IC-3200A  25W  2m/440  FM  w/TTP., „ 

UT-23  Voice  syntb^izer 

AK'32  2m/440  Dual  Band  antenna 

Larsen  PO-K  Root  mount 

Larsen  PO-llllll  Trunk-lip  moun,.,.! 

Larsen  PO-MM  Magnebc  mount.... 
fC-l271A  low  U  GHz  SSB/CW  Base 

PS-25  Internal  power  s jpply 

EX  3T0  Voice  synthesizer 

TV4200  ATV  interface  unit.... 

UT-15S  CTCSS  encoder/decoder... 
lC-120  IWU  GHz  FM  Mobile........ 

liL-12  liGH;  low  amplifier..,,.. 

RP-3aiO  440  MHz,  lOW  FM.  xtal  cont. 

RM210  L2  GHz,  lOW  FM.  99  cb.  synth 

Cabinet  for  RP-1210  or  3010.. 


1 


Replar  SALE 
99.95  69" 
79.95 

ReguEaf  SALE 

1795,00  1389 
Regufar  SALE 
469.00  419" 

79.50 

12,50 

49,50 

34.95 

Regular 

735  00 

125.00 

8.50 

735.00 

56.95 
944.00 

84.95 
839.00 

89.00 
1149.00 

34.95 


SALE 
649" 
112" 

649« 

789" 
729« 

989" 


nd  471  A/H 

99.00  89" 
169.00149" 
149.00  134^' 

40.00 

41.25 

59.95 

12.50 

7995 
ftefular  SALE 
549  00  479" 
649.00  569" 
Regular  SALE 
389.00  349*^ 
429.00  379*^ 
419,00  369** 
449.00  399'* 

41.00 

39.00 
449.00  349" 
489.00  429" 
112.95   99" 

3L00 

31  95 
56a00  469" 

31.00 

32.95 

20.00 

20.18 

19.63 
1049.00  929" 

99.00   89'^ 

41.25 
115.00106*^ 

79,95 

499^00  449" 

339.00  299" 

Regular  SALE 

1049.00  949" 

1259.00  1129 

269.00 


A       N, 
MasterCard' 


Hamf^heJd  Tramce'tvers 
Deluxe  models  Regular  SALE 

IC-02AT  [or2m.„.,„  369.00  299" 
IC-04AT  for  440  MHz  399  00  339" 

Standard  modets        Regular  SALE 

IC-2A  for  2m 239.00  189^^ 

IC-2AT  withnP. 269  50  209^^ 

IC-3AT  220  MHz.  HP  299.95  249" 

IC-4AI  440  MHz.  TIP  299.95  249" 

Accessories  for  Deluxe  madeh  Regular 

BP-7  425m3h/13.2V  Nicad  Pak  -  use  BC-35  67.50 
BP-8  e00mah/E.4V  Nod  Pak  -  ose  BC'35...  62.50 
BC-35  Drop  in  desk  ctiarger  for  all  batterms  74.95 
BC-60  6-pesrtion  gang  charger,  all  baits  SAIE  349  J5 
eC'ieU  Wall  charger  for  BP7/BPa„,„„„»,.    19.95 

VV  "■  1  *       If  1 1 1  J  I    ^i  Q^C    ■.ll■mtii,■^'^r•■'^■■^•■t»t**^<^t■^w^<^*^r^*^^  JO.'^J 

LC'14  Vinyl  case  for  Din  using  BPJ/S  ........  18.49 

LC-02AT  Leather  case  for  DIx  models  w/BP'7/8  39.95 
>\cce.*;sor/es  for  both  modek                  Regular 

BP-2  425mah/7.2V  Nicad  Pak  ^  use  BC35....  42  50 

BP-3  Extra  Std.  250  mah/a.4V  Nicad  Pak....  3L25 

BP'4  Alkaline  battery  case. 13.75 

BP-5  425mali/!0.SV  Nicad  Pak  ^  use  BC35  49  50 

CA'5  5/8  wave  telescopmg  2m  antenna 18-95 

FA-2  Extra  2m  ffejt I t)le  antenna ..........  10.00 

CP- 1  Cig.  hghter  plug/cord  for  8P3  or  DIx  ,„,  10  75 

CP-ID  Battery  separation  cable  w/clip 19.99 

DC-1  DC  operation  pak  for  standard  models  18,75 

EX-390  Bottom  slide  cap. 4.95 

MB-IGD  Mobile  mtg  bkl  for  all  His 21  99 

LC-2AT  Leather  case  for  standard  models.....  39  95 

Ri-1  Vinyl  waterproof  fadio  liag. »..,„...„...  30.00 
HH-SS  Handheld  shoylderstiap.. ...... ...**.» 

HM-9  Speaker  microphone.. 
HSIO  Boom  microphone/headset 

HS'lOSA  Vox  unit  tor  HS -10  &  Deluxe  only  19.50 

HS'IOSB  Pn  unit  for  HS-IQ.., 19,50 

ML-l  2m  2.3win/10w  out  amplifier. ...,SALE  89.95 

SS-32M  Commspec  32'tone  encoder  .,.„„...  29.95 


■  i^^ih««»'iii-i 


14.95 
39,00 
19.50 


Receivers 

R-71A  HXJkHZ"30MHz,  117VAC.,.,. 
RC'  1 1  Infrared  femote  controller ... 

FL^32  500  Hz  CW  filter 

FL-63  250  Hz  CW  filter  [1st  IF) .,,.. 
FL-44A  SSB  filter  (2nd  IF),,,....... 


EX-257  riVI  unit 


a  ■■  •■  p  V 


i  *«tli*i  frt4 


EX- 3 10  Voice  synthesizer *. 

CR'64  High  stability  oscillator  xtal 

Sf-3  External  speaker ,... 

CIC-70  (EX-299)  12V  DC  opttofl.,,,. 

Ii&42  Mobile  mount.. •***.-• 

R-7000  25  MHi-2  gHi  scanning  rcvr 
R€- 1 2  Infrared  remote  controller . « . 

EX-310  Voice  synthesizer ♦,,,.. 

AH-7000  Radiating  antenna 


Heplar  SALE 

$849  00  689^^ 

59.95  49^^ 

53.50 

48,50 
159.00  144" 

38.0D 

41,25 

56.00 

54.50 

10.95 

2199 
969.00  849" 

59.95 

41.25 

89.95    (7) 


HOURS  •  Mon.  thru  Fri,  9-5:30;  Sat.  9-3 

Milwaukee  HATS  line:  1-800-558-0411  answered 
evenmp  until  8:00  pm  Monday  thru  Thursday 

Please  use  WATS  lines  for  Ordering 

us«  Regular  lines  for  olfier  Info  and  Service  dept 


All  Prices  m  tNs  hst  are  subject  to  change  without  notice 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  {outside  Milwaukee  Metro  Area} 

1-800-242-5195 


T 


I 


/nc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES"  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKUFFE.  Ohio  4403Z 

2S940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  l-SOO-362-0290 

X'f  1-800-321-3594 


ORLANDO.  Fla.  32803 

G21  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 

OtJtside  1    OAA  '5'^T   tfii- 


CLEARWATER.  Fla,  33575  LAS  VEGAS.  Nev,  89106    CHICAGO JllJnors  60630 


1898  Drew  Street 

Phone  (813)  461-4267 

No  tn-State  WATS 


1072  N-  Rancho  Drive 

Phone  (702)  647  3114 

Ho  In-State  WATS 

OtJtside  1    oArt   f"iM   /*in 


^S 1-800-327-1917    No  Nationwide  WATS    ^,1-800-634-6227 


ERICK50K  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

?S  1-800-621-5802 


SAVE  on  these  AES/KENWOOD  Specials! 


TW-4000A  25W,  2m/440  FM  dual  band  Xcvr 

Call  for  New  Low  Sale  Price 
TU-4C  Programmable  encoder  (}^?Je) 
Now  only  $1  with  TW-40Q0fl  purchase. 

TW-2570A  70W,  2m  FM  Transcetver  w/HP 

Call  for  Sale  Price 

TU-7  Programmable  encoder  K) 
Now  only  $1  with  TIIII-2570A  purchase. 


R-11 
SW  Receiver 

CLOSEOUT 


FM  or  Microphone  •  FREEI 


SAVE  $50 


Features  II  bands  ^  AM,  FM  bfoadcasi  +  13. 16, 19, 
22,  25,  31,  41  and  49M  SW  bands  No  BFO.  Band- 
spread  tuning,  meter,  3'  speafcef,  lecof^J/phone  jacks, 
whip/fernte antennas. IVm^AWh  » l^"d.  requires 4 
'AA'  ceili  Soft  case  and  earphone,  shown  with  optional 
HS-7  micro-headohones  (S19^*)...  CJoseout  $69*^ 


with  KENWOOD  TS-430S 

For  a  Limited  time,  purctiase  the 
TS-430S  at  our  normal  Low  Sale 
Price  and  receive  your  choice  of 
the  optional  MC-42S  Up/Down 
hand  Microphone  or  FM-430*  FM 
Unit  at . .  • .  NO  EXTRA  CHARGE, 


•The  FM-430  provides  HF  FM  transmit  and 
receive  capability  on  bands  where  auttiorized. 


Call  for  our  Low 
Sale  Price! 


FREE 

Extra  Battery! 

For  a  Limited  time! . .. 

Purchase  a  TR-2600A 
or  TR-3G00A  at  our 
LOW  Sale  Price  and 
receive  an  extra  PB-26 
battery  pack  -  FREE! 

or 
Purchase  any  of  the 
TH-Serieshandheldsat 
our  LOW  Sale  Price  and 
receive  an  extra  PB-21 
battery  pack  ^  FREEt 


Call  for  Sale  Prices 


Only  a  few  left! 


Que  to  changing  prfcei  and  limited  Quarftities.  alt 
listings  in  this  page  are  subject  to  change  without 
notFce.  Piease  check  with  salesperson  when  ordering. 


KENWOOD  DFC-230  Digital  Frequency  Controller 
for  TS-120S.  130S/SE.  530S,  830S.  20  Hi  steps.  A 
memones,  scan,  UP/OH  mic Cioseout  $169*^ 


Order  Toll  Free:  1-800-558-0411 


In  Wi^^Qnsin  (oulside  Miiwauk^^  Metro  Area) 

1-800-242-5195 


Lh'ihuviMnMi\m\{^^\r» 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


Inc. 


AES  BRANCH  STORES 


WICKLIFFE,  Ohio  44032 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362^0290 

g[;|fM-800-321-359^ 


ORUNDO.  Fla.  32803 

621  Commonweaith  Ave. 

Phone (305)  894-3238 

Fla.  WATS  1-800-432-9424 

Outside  1    onn  im   inn 


CLEARWATER.  Fla.  33575    LAS  VEGAS,  Nev.  89106 


1898  Drew  Street 

Phone  (813)461-4267 

No  In- State  WATS 


1072  N,  Rancho  Drive 

Phone  (702)  647-3114 

Ho  In-State  WATS 


Associate  Store 

CHiCACOJIilnois  60630 

ERICKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631  5181 


1-800-321-3594   Sa  1-800-3274917       No  Nationwide  WATS 
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Birds  'N'  Bauds 


Satellites  are  going  digital  in  a  big  way — five  International 
experts  combine  to  define  our  place  In  space. 


The  packet-radto  revolution  has  slipped 
the  surly  bonds  of  Eanh  and  is  headed 
for  orbit.  Two  amateur  spacecraft  slated  for 
launch  in  1986  have  dedicated  general-access 
digital  links.  A  satellite  already  in  orbit  car- 
ries a  digital  store-and-forward  communica- 
tions experimenL  Digital  communications 
figures  Into  the  plans  of  several  satellites  cur- 
rently on  the  drawing  boards.  This  article  will 
discuss  digital  ^livtty  on  the  high  frontier, 
and  will  help  you  prepare  to  use  the  new 
digital  fleet  as  it  becomes  available. 

The  first  section  of  this  article  (wrincn  by 
Harold  Price  NK6K)  supplies  a  bit  of  back- 
ground and  discusses  the  digital  facilities 
of  UoSAT-OSCAR-9  and  -li.  The  second 
s^nion  (written  by  Tak  Okamoto  iA2PKr> 
describes  the  mailbox  on  the  JAS-1  space- 
craft, scheduled  for  launch  on  August  1st  of 


Photo  A.  Dr.  Martin  Sweeting  G3YJ0. 
UoSAT  Projea  Director,  listens  to  the  Uo-9 
spacecraft  with  a  hand-held  2-meter  FM  ra- 
dio. The  antenna  array  in  the  background  is 
used  for  commanding  and  data  collection. 
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this  year.  The  third  section  (written  by 
Hanspeter  Kuhlen  DKl  YQ,  RUDAK  Exper- 
iment Project  Leader;  Peter  Guelzow 
DB20S,  Deputy  RUDAK  Project  Leader; 
and  Donald  Moe  DJ0HC/KE6MN,  Member 
of  RUDAK  Group*  describes  the  RUDAK 
packet  transponder,  which  is  slated  to  be  a 
part  of  Phase-3C*  schedule  for  launch  in 
October, 

This  article  is  not  intended  to  be  a  gener- 
al satellite  tutorial,  rather  it  is  a  survey  of 
tl^  interesting  things  going  Dn  digitally,  to 
entice  you  into  finding  out  more.  Sec  refer- 
ence one  for  an  exccllcm  text  on  amateur 
satellites  for  both  the  beginning  and  advanced 
amateur. 

INTRODUCTION 

Microprocessors  and  digital  communica- 
tions have  played  a  part  in  all  of  the  recent 
amateur  spacecraft*  They  have  usually  been 


Photo  B,  Tlte  UoSAT-OSCiR-lI  spacecraft. 
Ian  Ferebee  G6BTV  is  attaching  a  solar  ar- 
Tuy  panel. 


dedicated  to  telemetry  and  command  ftmc- 
tions,  however,  as  well  as  on-board  controL 
The  AM  SAT-OSCAR  10  (AG- 10)  spacecraft 
is  completely  dependent  on  its  on-board  com- 
puter for  controL  The  UoSAT-OSCAR-9 
(Uo-9)  and  Uo-11  spacecraft  can  be  con- 
trolled directly  from  the  ground,  but  each 
carries  several  microprocessors  that  carry 
out  autonomous  spacecraft  control  under  nor- 
mal conditions.  Although  these  and  previous 
spacecraft  use  digital  data  to  send  telemetry 
and  receive  commands,  the  spacecraft 
launched  in  1986  will  be  the  first  to  cany 
digital  equipment  as  pan  of  the  two-way  com- 
munications payload  accessible  to  the  ama- 
teur community  at  large. 

Spacecraft  can  be  used  to  enhance  digital 
communications  in  several  ways.  The  first  is 
as  a  one-way  digital  beacon.  Uo-9  and  Uo-ll 
transmit  infonnational  bulletins  as  well  as 
spacecraft  telemetry.  The  data  format  is  easy 
to  decode,  and  receive-only  ground  stations 
are  easy  to  build. 

One  two-way  application  is  simply  to  use  a 
spacecraft  as  an  analog  repeater,  AG- 10 
serves  in  this  capacity  now.  It  receives  rf  on 
one  band  and  simultaneously  retransmits  it  on 
another  band,  with  no  processing  of  the  sig- 
nal. Any  mode  can  be  repeated  by  the  satel- 
lite, including  SSB,  RTTY,  SSTV,  and  pack- 
et, Power-tnefficient  modes  such  as  FM* 
while  they  arc  repeated  like  any  other  signal^ 
are  not  permitted  on  AO-IO.  Packet  can  be 
sent  through  AG- 10;  in  that  respect.  AG- 10 
acts  like  any  normal  voice  repeater — any  re- 
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Fig,  L  Crude  RS-232  inversion  circuit  ft?r 
reading  Uo-11  data. 


i 


4 


peater  on  a  mountain  33,000 km  high ,  that  is. 

A  second  two-way  use  of  a  spacecraft  is  as 
a  digipeaier.  There  arc  several  advantages  lo 
this  style  over  the  AO-10  method  where 
packet  is  concerned.  First,  packets  are 
checked  for  accuracy  in  orbii  before  being 
repeated.  Tliis  saves  time  otherwise  wasted 
by  downlinking  a  damaged  packet.  Second, 
each  packet  starts  "fresh"  from  the  orbitiiig 
digipeaier.  Since  it  is  regeneraied,  the  repeat- 
ed packet  does  not  already  suffer  from  the 
effects  of  getting  to  the  spacecraft  (free-space 
loss,  transponder  loss,  etc.);  it  need  only 
make  it  from  space  to  the  ground. 

The  best  space-based  digipcaier  is  one  dial 
is  visible  for  long  periods  of  time  and  covers  a 
lot  of  ground.  The  RUDAK  module  on  the 
Phasc-3C  spacecraft  will  serve  in  this  func- 
tion. Phase-3C  will  be  visible  for  as  long  as 
nine  hours  at  a  time^  and  can  digipeat  packets 
to  more  than  1/3  of  the  Earth's  surface  for  a 
large  portion  of  that  time. 

A  third  two-way  use  of  a  spacecraft  is  as  a 
mailbox,  which  stores  information  for  later 
retrieval.  A  store-and* forward  satellite,  as 
this  class  is  called,  can  deliver  messages  on  a 
worldwide  basis  using  only  a  single  satellite. 
A  satellite  in  the  proper  orbit  could  continual- 
ly gather  and  deliver  messages  as  it  moves 
over  the  globe.  A  !ow-orbit  satellite  is  well- 
suited  for  this  task  since  it  makes  many  passes 
overhead  each  day.  Such  a  satellite  is  not 
weU-suitad  for  use  as  a  digipeater,  though, 
because  only  smaU  {compared  to  Phase-S  or- 
bits) areas  can  see  the  satellite  at  one  time. 
The  JAS-1  spacecraft  will  serve  in  a  mailbox 
role;  Uo-1 1  is  already  performing  this  ftinc- 
tion  on  a  limited  basis. 

UoSAT  Spacecraft 

We  '11  start  our  discussion  of  specific  space- 
craft with  two  that  are  in  orbit  now:  Uo-9  and 
Uo-IL 


The  UoSAT-OSCAR-9  spacecraft  was  the 
first  to  offer  high-speed  digital  telemetry 
from  orbit.  Previous  spacecraft  had  sent 
telemetry  by  using  Morse  code^  and  some 
could  even  receive  messages  from  ground 
command  stations  for  playback  on  the  Morse 
beacon,  Uo'9  runs  standard  ASCII  data  at 
1200  baud,  and  can  thus  send  many  thousands 
of  characters  in  a  pass.  Uo-9  carries  a  regular 
bulletin  service,  with  bulletin  sizes  tn  the 
5-to-lOK  range.  The  bulletins  carry  informa- 
tion about  amateur  satellites,  including  oper* 
ating  schedules  and  orbit  predictionSt  and  are 
transmined  in  plain  text. 

Llo-9  transmits  using  FM  at  145  .S25  MHz. 
It  can  be  heard  on  a  hand-held  from  out  in 
your  front  yard  (see  Photo  A).  To  recover 
data^  however,  you  will  probably  need  a 
beam  antenna.  For  best  results,  you  will  also 
need  to  know  when  to  listen.  A  variety  of 
orbit-prediction  programs  are  available  for 
nearly  all  makes  of  computers,  including  TS- 
1000,  VIC-20,  C-64,  TRS-80.  Apple,  and 
BM  PC,  Contact  AMSAT  for  information 
(PO  Box  27.  Washington  DC  20044). 

Any  Bell  202  standard  1200-baud  modem 
can  be  used  to  read  the  Uo-9  data  stream.  Tlic 


Fhota  C  Ua-Il  under  construction  at  the  University  of  Surrey, 


Bell  202  standard  uses  1200-Hz  and  2200-Hz 
tones.  Surplus  modems  are  available  at  larger 
computer  swap  meets  in  the  S25-to-$90 
range.  Most  1200-baud  modems  used  with 
personal  computers  arc  noi  suitable ,  howev- 
er. They  use  the  Bell  212  standard,  which  is  a 
horse  of  a  different  color.  The  1986  ARRL 
Handbook  describes  a  simple  modem  that  can 
be  built  from  scratch.  The  bulletins  are  trans- 
mitted in  clear  text,  and  are  sent  at  regular 
intervals.  Telemetry  and  other  data  are  alter- 
nated with  the  bulletins.  For  stations  current- 
ly beyond  the  reach  of  the  VHF  and  HF 
packet  network,  the  Uo-9  bulletins  present 
information  weeks  or  months  before  the  pa- 
per periodicals, 

Uo'9  was  launched  in  October,  1981,  and 
carries  a  number  of  experiments.  Uch9  is 


similar  in  appearance  to  its  sister  craft  Uo-1 1 , 
pictured  in  Photo  B. 

Uo-!l 

00-9  offers  a  one-way  bulletin  service. 
The  main  spacecraft  computer's  memory  is 
used  to  contain  the  message  text,  and  the  main 
computer  is  used  to  transmit  the  bulletins. 
Because  of  this,  only  the  primary  control 
station  is  able  to  upload  bulletins.  Uo-11,  on 
the  other  hand,  has  a  separate  processor  with 
its  own  data  storage.  This  permits  experi* 
mentation  with  an  orbiting  store-and- forward 
mailbox  with  reduced  hazard  to  ihe  space- 
craft itself.  A  store-and-forward  capacity 
means  that  messages  are  uploaded  to  the 
spacecraft  and  held  there  until  a  second 
ground  station  commands  their  retrieval. 


Ftg,  2.  J  AS- 1,  showing  internal  packaging  and  aniennas. 
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PhowD,JAS-L 

The  Digital  CofnmunicatJons  E^tperiniem 
(E>CE)  provides  this  service.  The  DCE  is  a 
sclf-coniained  microcomputer  carried  as  one 
of  several  experiment  modules  on  board  Uo- 
1 L  It  was  designed  and  built  by  amateurii  and 
others  in  Canada  and  the  United  Slates,  The 
E>CE  contains  126K  of  memory  for  program 
and  message  storage.  In  the  current  software 
configuration,  96K  is  available  for  messages. 
The  DCE  contains  in  NSC-800  microproces- 
sor, which  behaves  like  a  CMOS  Z-80, 

Although  the  E)CE  is  a  separate  facility,  it 
still  shares  the  main  downlink  beacons  and 
command  uplink  frequencies.  This  limits  the 
number  of  stations  that  can  transmit  messages 
directly  to  Uo- 1 1 .  Therefore,  the  Do- 1 1  DCE 
is  best  suited  for  access  via  gateway  stations. 
A  Uo- 1 1  gateway  station  collects  traffic  from 
local  or  regional  terrestrial  packet  systems 
aiKi  forwards  it  to  the  satellite.  It  also  re- 
trieves messages  destined  for  its  area  and 
distributes  them.  In  this  manner,  a  large  num- 
ber of  amateurs  can  take  advantage  of  the 
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DCE  even  though  only  a  few  can  transmit  to  it 

directly. 

The  DCE  is  also  being  used  for  large  file 
transfers,  These  files  usually  contain  techni- 
cai  papers,  bulletins,  and  newsletters.  In  the 
past  few  months,  nearly  one  million  charac- 
ters have  been  passed  between  ground  station 
NK6K  in  Los  Angeles  and  ground  station 
Ga/K8KA  at  the  University  of  Surrey,  These 
two  persons  collaborated  on  a  paper p  trans- 
ferring a  20K  file  six  times  across  the  Atlantic 
in  a  few  days/  There  were  three  active 
gateway  stations  in  May  of  1986;  several 
more  are  planned  for  the  near  future.  Many 
messages  have  been  relayed  to  and  from  the 
ground-based  packet  network,  and  the  tech- 
niques learned  and  the  software  developed 
will  be  directly  applicable  to  J  AS- 1  gate- 
ways. As  discussed  later.  JAS-1  will  be  avail- 
able to  anyone,  and  a  large  number  of  dir-^rt 
and  gateway  users  are  anticipated. 

Uo-l  I  also  carries  bulletirLS  similar  to  those 
on  Uo-9.  It  iransmhs  ASCII  data  with  the 
same  modem  tones  as  Uo-9»  but  the  sense  of 
the  mark  and  space  tones  is  reversed — Uo-ll 
data  is  *  *upside  down  *  ;  in  the  U .  K . ,  the  BBC 
microcomputer  considers  this  to  be  **right- 
side  up/ '  To  decode  Uo- 1 1  data  with  w  hatev* 
er  you  have  to  decode  Uo-9  data  will  require 
inverting  the  data  stream.  The  possibly  least- 
elegant  solution  to  this  problem  is  presented 
in  Fig.  1 .  Its  advantage  is  that  it  will  work 
in-line  between  the  modem  serial  output  and 
the  computer's  serial  input.  Its  disadvantage 
is  that  it  works  only  with  computers  that  can 
deal  with  RS-232  data  swinging  between  0 
and  -h  12  volts.  My  IBM  PC  has  no  problem 
with  these  levels,  and  neither  does  a  vintage 
S-IOOCP/M  system. 

Uo-1 1  was  launched  in  March*  1984,  from 
California.  It  transmits  on  the  same  frequen- 
cy as  does  Uo*9:  145.825  MHz. 

JAPAN  AMATEUR 
SATELLITE-1  UAS-l) 

(A  note  to  our  Japanese  readers— Tak 


Okamoto  JA2PKI/N6MBMt  a  temporary  res- 
ident of  southern  Catifomia,  returned  to 
Japan  shoniy  after  this  coUaborative  article 
was  begun.  tWe  expanded  on  one  or  f\%^p 
items.  If  something  below  is  not  said  in  the 
Japanese  way^  tny  apologies.  It's  not  Tak's 
fault;  he  did  his  best  not  to  get  iainied  by 
California  while  he  was  here.  i*m  sure  any 
behavioral  aberrations  are  temporary  and 
will  soon  wear  off  now  that  he  has  returned 
home.-NK6K^ 

JAS-1  is  an  amateur  radio  satelliie,  pro- 
moted by  JARL  (the  Jiipimese  national  radio 
society)  as  a  joint  venture  with  NASDA  (the 
national  space  agency).  NEC  (a  large  elec- 
tronics company)  constructed  the  "system" 
units  (space  frame,  power  supply,  etc.), 
while  JAM  SAT  (the  national  amateur  satel- 
lite group),  with  its  selected  volunteer  JAS-1 
project  team^  designed  and  built  the  **mis- 
sion**  units  (transponders,  lelemetr) /com- 
mand, and  housekeeping  microcomputer) 
and  ground  support  systems, 

JAS-1  has  been  completed  and  has  passed 
all  the  necessary  tests.  It  is  in  a  clean  room 
waiting  for  the  launch,  currently  scheduled 
for  August,  1986- 

JAS-1  Mission  Objecthes 

JAS-L  like  Uo-ll  and  Phase-3C,  is  a 

shared  mission;  packet  radio  is  not  its  only 
task.  Since  this  is  the  first  craft  in  its  scries, 
we*  11  take  a  broad  look  at  the  spacecraft  and 
its  mission  before  delving  into  the  packet 
specifics.  The  objective  of  JAS-1  follow: 

•  To  provide  reliable  worldwide  amateur  ra- 
dio communications. 

•  To  enable  radio  amateurs  to  study  tracking 

and  command  techniques. 

•  To  offer  an  in*space  "proving  ground"  for 
radio-amateur-developed  and  -built 
transponders  and  subsystems. 

•  To  provide  NASDA  an  opportunity  to  carry 
out  a    'rnuhi- pay  load'*  launch  using  Uieir 
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Fig.  3.  J  AS- 1  digital  ground  station. 
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Fig.  4.  RUDAK ground  station. 
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new  "H-l"  latHKher.  (NASDA  has  never 

engaged  in  a  mu  111 -pay  load  launch;  thus*  the 
JAS-I  project  will  offer  NASDA  an  excellent 
opportunity  by  providing  them  with  an  active 
payload  having  its  own  telemetry  beacon  and 
transponder  for  ranging . ) 

The  spacecraft  takes  the  form  of  a  ZG-facet 
polyhedron^  which  mea^sures  400  mm  x  400 
mm  X  470  mm  and  weighs  50  kilograms  (see 
Photo  D  and  Fig.  2).  JAS-1  will  be  launched 
into  a  circular  orbit  by  a  two-stage  rocket. 
The  orbit  will  be  low,  atxHit  1500  km,  but 
higher  than  the  Uo-1 1  orbit  of  800  km.  J  AS- 1 
will  have  an  inclioacion  of  50  degrees^  which 
will  result  in  a  different  cycle  of  passes  from 
most  previous  low-orbit  amateur  satellites. 
Since  most  tracking  of  amateur  satellites  is 
done  with  computers,  this  will  pose  no  prob- 
lem. JAS-1  Will  take  120  minutes  to  circle  the 
Earth,  and  wlH  be  visible  for  about  20  min- 
utes per  pass.  There  will  be  approximately 
eight  passes  per  day. 

JAS-1  carries  two  separate  mode-J  (2  me- 
ter up,  70  cm  down)  transponders.  One  is  a 
linear  transponder »  and  the  other  is  a  digitaJ 
**stofie-and-forward**  transponder,  mainly 
for  non-real'lime  communication  between 
stations  located  in  different  time  zones. 

The  reasons  for  selecting  mode  S  for  this 
first  Japanese  amateur  radio  communications 
satellite  are: 

a)  It  is  becoming  increasingly  difficult  to 
use  145  MHz  for  a  satellite  downlink  because 
of  man-made  electrical  noise  and  other  inter- 
ference, This  is  especially  true  in  Japan 
where  the  2-meter  band  is  crowded  with  sim- 
plex activity. 

b)  The  planners  of  J  AS*  1  wanied  to  provide 
a  successor  to  AMSAT  OSCAR-8*s  mode  J, 
which  was  originally  developed  by  JAM- 
SAT's  engineering  team  back  in  1976. 

c)  435  MHz  is  much  quieter  than  145  MHi 
as  a  downlink  band;  it  is  comparatively  free 
from  man-made  noise  and  sky-temperature 
effects. 

Communications  Parameters 

The  standard  analog  linear  transponder  is 
called  mode  J  A.  The  passband  will  be  100 
kHz  wide.  The  transponder  will  have  an  out- 
put of  1  Watt  PEP.  Ground  stations  will  need 
an  uplink  power  of  100  Watts  eirp-  The  side- 
bands will  be  reversed— i.e.,  the  uplink  is 
LSB,  the  downlink  is  USB.  There  will  be  a 
100-mW  CW  beacon  switchable  to  PSK 
when  needed.  See  Table  1  for  details. 

The  digital  transponder  is  called  mode  JD. 
There  will  be  four  145-MHz-band  input 
channels  using  Manchester-coded  FM  for  the 
uplink.  Ground  stations  will  need  a  trans mJI 
power  of  100  Watts  eirp.  There  will  be  one 
downlink  channel  in  the  435-MH2  band  using 
PSK;  the  output  will  be  I  Watt  rms.  See  Table 
2  for  details. 

The  data  format  is  HDLC.  The  protocol 
is  AX. 25  level  2  version  2.  The  data-trans- 
fer  rate  is  1200  bps  for  both  uplink  and 
downlink. 

The  reasons  for  not  using  Bell  202  type 
FSK  modulation  are: 

a)  To  reduce  the  pans  count  on  board  lAS- 
L  Using  Manchester-coded  FM  for  uplink 


Photo  E,  RVDAK  engineering  prototype  §2, 


Photo  F.  RVDAK  wire-wrap  prototype. 


reduces  J  AS- 1  *s  on-board  decoder  chip  count 
by  16. 

b)  To  improve  the  downlink  margins.  Due 
to  JAS-1  's  tight  power  budget,  only  1  Watt  is 
generated  by  the  downlink  transmitter.  A 
more  efficient  modulation  scheme  like  PSK  is 
required. 

JAS-1  will  be  a  storeand-forward  system, 
but  not  a  real-time  digipeater.  Digipeaiing  is 
not  an  effective  use  of  a  low-orbit  satellite 
such  as  J  AS- 1 ,  which  has  a  limited  communi- 
cation footprint  and  visibility  time. 

JAS-1  has  four  uplink  channels  and  one 
downlink  channel.  This  is  tjecause  of  the  dif- 
ference in  channel  eftlciency  between  uplink 
and  downlink.  An  uplink  channel  is  shared  by 
several  ground  users.  Since  the  ground  users 
can't  hear  each  other  and  are  listening  to 
the  downlink  channel  anyway,  the  uplinks 
are  subject  to  packet  collisions.  This  scheme 
is  called  **Pure  ALOHA/'  and  is  known 


to  have  a  theoretical  maximum  channel 
throughput  of  IS,4%.  The  JAS-1  dow^nlink 
is  much  more  efficient,  since  otily  JAS-1 
transmits  there.  To  balance  capacity,  as  well 
as  add  redundancy,  four  uplink  channeb 
are  used. 

The  combined  uplmk  efficiency  is  then  4  x 
18,4%,  or  73,6%,  The  remaining  downlink 
time  is  used  for  general  messages  and  teleme- 
try data. 

JAS-1  will  accept  a  connect  from  only  one 
station  at  a  time  with  the  software  scheduled 
for  initial  use.  Multiple  connections  will  be 
supported  in  subsequent  softw^are  updates. 
General  packet  operation  is  scheduled  to  be- 
gin in  November  of  1986. 

Spacecraft  Digital  Hardware 

The  microprocessor  is  a  M1L^STD-883B 
screened  NSC-8(X>  nxnning  with  a  L6-MHz 
clock.  This  is  the  only  processor  on  board.  It 
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controls  the  digital  transponder  and  atso  act^ 
as  an  IHU  (Integrated  Housekeeping  Unit). 

The  on-board  memory  has  a  L  5 -megabyte 
l^iysical  storage  capacity  and  uses  48  chips  of 
NMOS  256K  DRAMs.  A  hardware-based 
erTor-dctecliofl/comection  circuit  is  incorpo- 
rated lo  protect  the  entire  1 .5  megabytes  and 


provide  a  1 -megabyte  error-free  memory 
area.  The  system  program  occnpies  some 
32K;  the  rest  is  used  for  message  storage. 

The  memory  unit  is  physically  divided  into 
four  identical  256K  memory  cards,  any  one 
of  which  can  be  assigned  as  the  system  area. 
Up  to  thr^  cards  can  be  turned  off.  This 


Uplink  passband: 

145,90  MHz-146,00  MHz  (LSB) 

Downlink  passband: 

435.80  MH2-435.90  UHz  (USB) 

Beacon  frequency: 

435.795  MHz 

Transtate  frequency: 

581.80  MHz 

Transponder  output: 

1  Wan  PEP 

Required  uptink  power: 

100  Watts  eirp 

Table  L  Mode  J  A  parameters. 


Photo  G.  DL2MDL  DB20S,  and  DKI YQ  performing  digital  (ink  testing  on  RUDAK  using  four 
user  stations. 


Photo  H  DL2MDL.  DG2CV,  DKIYQ,  and  DB20S  discuss  final  changes  necessary  in  the 
processor  circuti. 
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design  provides  system  redundancy  and  al- 
lows command  stations  lo  control  power  con- 
sumption without  a  total  loss  of  service. 

JAS-l  has  five  hardware  HDLC  con* 
irollers.  Fourof  them  are  for  the  uplink  chan- 
nels  ajid  one  is  for  the  downlink  chaimel-  In 
total,  these  controllers  consist  of  some  140 
CMOS  MSIs,  yet  their  power  consumption  is 
less  than  that  of  a  single  NMOS  LSI  HDLC 
controller  like  WI>1933, 

JAS-l  does  not  have  any  ROM  but  has  a 
simple  hardware  boot- strap  circuit  instead. 
This  design  is  to  increase  system  flexibility 
and  reliability. 

Ground  Stations 

The  ground-station  setup  that  was  used  for 
AMSAT  OSCAR-8  mode  J  can  be  used  for 
JAS-l  mode  JA.  A  station  with  a  lO-Watt  2m 
SSB  transmitter,  a  lO-dBi  beam  for  upUnki 
and  a  70'cm  receiver  with  low  noise  figure 
with  a  l5-dBi  beam  for  downlink  should  be 
adequate  for  the  job. 

To  use  the  JD  tmnsponder,  FM  mode  is 
required  for  the  2m  transmitter.  Antennas 
and  power  levels  are  the  same  as  for  the 
mode-J A  transponder.  Since  JAS*  1  uses  the 
standard  AX. 25  protocol  and  1200*bps  data 
rate,  ground  stations  will  be  able  to  use  a 
TAPR-style  TNC,  a  2m  FM  transmitter,  and 
a  70-cm  receiver  without  modiftcatioii.  A 
mode-J D  station  is  shown  in  Fig,  3* 

The  JAS-l  modem,  a  special  interface 
board,  will  be  made  available  containing  the 
Manchester  modulator  and  an  audio  PSK  de- 
modulator to  allow  connection  to  the 
** modem  disconnect"  connector  of  TAPR 
TNC'l-  and  TNC-2-style  TNC&.  TNCs  that 
don*!  have  a  provision  for  an  external 
modem,  such  as  the  Kantronics  Packet  Com- 
municator, will  not  be  suitable  for  use  with 
JAS-K  The  modem  connects  to  the  audio 
input  and  PTT  of  the  2m  FM  transmitter  and 
to  the  audio  output  and  frequency  control 
(option)  of  a  70-cm  SSB  receiver.  JARL  is 
working  with  TAPR  to  produce  JAS-l 
modem  kits. 

Although  JAS-l  will  be  available  for  di- 
rect access  by  any  amateur,  non-satellite- 
equipped  users  can  still  take  advantage  of  its 
message  transfer  facilities  by  the  use  of  JAS-l 
gateways.  Gateway  stations  will  be  connect- 
ed to  local  and  regional  packet  netw^orks  as 
well  as  to  J  AS- 1 .  J  AS- 1  can  then  be  used  as  a 
relay  between  gateway  stations  and,  there- 
fore, between  amateurs  using  the  gateways  to 
pass  traffic. 

RUDAK 

In  October  of  1986,  another  Phase-3  satel- 
lite will  be  carried  by  an  ARIANE  IV 
launcher  from  the  European  space  center 
(CSG)  in  Kourou  into  its  elliptical  orbit.  A 
new  type  of  amateur  radio  transponder  will 
then  come  into  service  for  the  firsi  lime— 
RUDAK, 

What  Is  RUDAK? 

Basically,  RUDAK  t£  a  freely  program- 
mable general-purpose  computer  with  56K 
RAM.  A  ROM  operating  system  (ROS)  pro- 
vides general  initialization  after  power-on. 


Similar  to  a  TMC  board  for  packet  radio,  it 
will  be  programmed  10  provide  a  'TNC  in 
the  sky."  Two  links— one  uplink  from  the 
ground  to  RUDAK  and  one  downlink  from 
RUD  AK  to  the  ground— provide  the  commu- 
nications channe!  through  an  inielhgent  hard- 
ware interface.  RUDAK  is  a  German  acro- 
nym for  Regenerativer  Umsetzer  fuer  digi- 
tale  Amateurfunk-Kommunikation  (regener- 
ating translator  for  digital  amateur  radio 
commy  n  i  cations) , 

What  can  RUDAK  do  for  you?  Firsi,  it  acts 
[ike  any  other  packet-radio  station*  by  digi* 
peating  packets  in  real  lime  between  two  sta- 
tions that  are  both  within  view  of  the  satellite. 
Second,  it  will  periodically  insert  bulletin 
packets  into  the  downlink  data  flow,  such  as 
the  momentary  values  for  mean  anomaly, 
orbit  number,  time*  doppkr  shift  (in  refer- 
ence  to  the  equator),  age  of  the  linear 
transponder,  etc.  The  information  is  kept  cur- 
rent by  a  constant  data  exchange  between  the 
satellite's  main  computer  and  the  RUDAK 
processor. 

Third,  it  will  support  a  '* robot"  mode, 
which  permits  brief  connects  to  the  satellite 
for  retrieving  specific  information  of  limited 
interest,  such  as  orbital  parameters,  attitude 
information,  transponder  operating  sched- 
ule, etc.  To  prevent  a  complete  clogging  of 
the  system  during  periods  of  high  traffic  vol- 
ume through  RUDAK.  a  'Uist"  type  opera- 
tion will  be  implemented.  This  operation  will 
automatically  limit  the  digipeatcd  packets  to 
those  from  stations  that  have  signed  onto  the 
list  by  connecting  to  one  of  RUDAK *s  robot 
ports.  This  list  will  be  constantly  updated 
based  on  disconnects,  timeouLs,  and  other 
factors.  Additionally,  AMSAT  or  lARU  bul- 
letins can  be  periodically  transmiited. 

What  does  the  RUDAK  experiment  consist 
of  and  what*s  necessary  to  participate?  Let's 
start  with  the  originating  point  of  a  packet  that 
RUDAK  will  relay » the  ground  station.  First, 
the  packet  is  generated  in  the  usual  way  in  a 
TNC,  but  the  internal  FSK  modem  is  discon- 
nect^. The  transmit  signal  (data  and  clock) 
plus  PTT  are  routed  to  a  2400-baud  BPSK 
modulator,  which  forms  a  part  of  the  trans- 
mitter on  1269,675  MHz  ±7.5  kHz  to  com- 
pensate for  doppier  and  other  frequency  er- 
rors. Uplink  power  needs  to  be  on  the  order 
of  20  Watts  into  a  right-hand  circularly  polar- 
ized l5-dBi  gain  antenna,  or  approximately 
650  Watts  eirp. 

The  demodulator  in  the  RUDAK  receiver 
scans  within  a  l5-kHz-wide  capture  window 
at  a  rate  of  10  times  per  second.  The  appropri- 
ate TNC  parameters  will  be  provid^i  in  the 
automatic  beacon  packets.  The  packet  is  pro- 
cessed and  routed  to  the  downlink  transmitter 
on  435.675  MHz  using  PSK  modulation  at 
400  baud  (or  alternatively  1200  baud,  de- 
pending on  link  conditions).  This  beacon  will 
be  in  operation  continually,  except  when 
mode  B  is  switched  on  for  brief  intervals. 
Mode  B  is  the  70  cm  up/2  meter  down  mode 
diat  OSCAR  10  uses  most  of  the  time. 

The  RUDAK  signal  can  be  received  using  a 
standard  SSB  receiver,  a  10-dBi  right-hand 
circularly  polarizol  antenna,  and  a  preampli- 
fier with  a  noise  figure  of  5  dB.  which  will 


achieve  an  estimated  bit  error  rate  of  better 

than  10~*.  The  audio  signal  is  then  fed  into  a 
PSK  demodulator,  where  the  data  and  clock 
signals  are  recovered.  These  two  signals  are 
sent  to  the  corresponding  TNC  inputs. 

The  difference  in  uplink  and  downlink 
baud  rates  (2400/400)  is  due  to  the  nature  of 
the  uncoordinated  time-division  multiple  ac- 
cess to  the  system  by  the  ground  stations 


(ALOHA-TDM A).  The  collisions  between 

stations  on  the  uplink  frequency  result  in  only 
an  average  of  18%  of  the  uplinked  data  get- 
ting through.  This  is  borause  these  stations 
can*!  hear  each  other.  To  balance  out  the 
downlink's  100%  capability  (aniy  RUDAK 
is  on  the  downlink),  the  uplinJc  is  run  much 
faster.  JAS-1  addresses  the  same  problem  in  a 
different  way— by  offering  multiple  uplinks. 


Uplink  channel  1: 
Uplink  channel  2: 
Uplink  channel  3: 
Uplink  channel  4: 
Uplink  data  format: 
Downlink  channel: 
Downlink  data  format: 
Downlink  power: 
Required  uplink  power: 


145.850  MHz 

145.870  MHz 

145.090  MHz 

145.910  MHz 

Manchester-coded  FM,  1200  baud,  AX.2S 

435.910  MHz 

PSK,  1200  tjayd,AX.25 

1  Watt  rms 

100  Watts  eirp 


Tabie  2.  Mode  JD  parameters. 


Uplink  frequency: 

1269.675  MHz  ±7.5  kHz 

Uplink  data  format: 

240abaud  biphase  PSK,  AX.25  protocol 

Required  uplink  power: 

650  Watts  eirp 

Downlink  frequency: 

435.675  MHz 

Downlink  data  format: 

40Chbaud  biphase  PSK,  AX.25  protocol 

Downlink  anienna  gain: 

lOdBi.RHCP 

Table  J,  RUDAK  parameters. 


WHAT  S  IN  A  NAME? 

The  casual  observer  of  the  amateur  satellite  scene  mrgh!  get  the  impre^ion  that  there 
are  several  more  amateur  satellites  than  there  actually  are.  Depending  on  the  vintage  of 
an  article^i.e..  whether  the  spacecraft  under  discussion  had  been  launched  at  thai  time 
or  not — you  may  see  a  satellite  called  by  a  name  other  than  the  one  you're  used  to.  For 
example.  UoSAT-A,  UoSAT*l»  and  UoSAT-OSCAR-9  are  all  the  same  craft. 

Any  really  good  name  will  contain  at  least  one  acronym.  OSCAR  stands  for  Ortiitmg 
Satelliie  Carrying  Amateur  Radio.  AMSAT  refers  to  the  name  used  by  the  Radio  Amateur 
Satellite  Corporation*  headquartered  in  Washington  DC.  The  AMSAT  moniker  was  picked 
up  by  other  national  groups  as  they  formed:  e.g..  AMSAT-DL  {Germany).  AMSAT-UK 
(England),  and  J  AMSAT  (Japan).  The  original  AMSAT,  based  in  the  United  States,  is 
pondering  the  bylaw  changes  necessary  to  become  AMS AT-NA  (North  Amenca).  AMSAT 
(no  suffix)  would  then  refer  to  the  international  community  of  radio  amateur  sateinte 
enthusiasts.  UoSAT  means  University  of  Surrey  Satellite,  referring  to  those  satellites 
designed  and  built  by  radio  amateurs  and  othera  at  the  University  of  Surrey  in  Guildford, 
England.  These  acronyms  are  strung  logether  to  form  a  sateilite's  name. 

Satellites  carry  different  names  pre-launch  than  they  do  post-launch.  There  are  several 
reasons,  perhaps  one  is  for  the  same  reason  you  say  * 'break  a  leg*'  backstage  before  the 
curtain  goes  up.  It  also  keeps  order  of  manufacture  separate  from  order  of  launch,  for 
those  iucky  enough  to  have  more  than  one  in  progress  al  a  time.  Satellites  are  usually 
lettered  before  launch,  and  numbered  after  This  is  true  in  industry  as  well;  LANDSAT*P 
became  LANDSAT*4  after  reaching  orbit.  Spacecraft  that  don't  make  orbit  don't  get 
numbers-  The  ARIANE  launcher  for  AMSAT's  Phase-3A  spacecraft  failed  shortly  after 
liftoff,  and  it  never  became  OSCAR-9.  The  second  Phase-3  model  built,  Phase-3B, 
became  OSCAR  10  because  UoSAT-A  beat  it  Into  orbit.  Simple,  see? 

One  other  confusing  factor  is  UoSAT-2  versus  UoSATOSCAR~1 1  (abbreviated  Uo-1 1), 
These  are  both  post-launch  names  for  UoSAT-B.  and  both  names  are  used  at  various 
times  in  various  places.  The  Uo-11  mission  patch  says  UoSAT~2,  the  QSL  card  says 
UoSAT-OSCAR-1 1 .  Keep  on  your  toes  and  you  won*l  get  caught. 

A  possible  confusion  on  the  horUon  is  Japan's  JAS-1,  Will  it  remain  JA&1  once  on 
orbit?  Will  they  want  it  to  have  an  OSCAR  number,  and  will  it  be  abbreviated  JO-n?  Only 
time  will  tell.  It  seems  a  safe  bet  that  Phase-3C  will  get  a  name  in  the  AO-n  series. 

The  Russian  amateur  satellites  are  usually  given  numbers  in  the  RS  series.  See  page 
3-8  in  ref  enence  1 . 
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It's  easy  to  imagine  how  just  I  istening  to  the 
downlink  will  provide  interesiing  informa- 
lion  on  communications  conditions — world- 
wide QSOs  as  well  as  general  bulletins.  Since 
the  design  philosophy  of  the  communications 
links  hiis  been  directed  toward  supporting 
individual  users«  it  is  recommended  that  sta- 
tions make  normal  QSO-type  contacts  rather 
than  set  up  gateway  stations  to  transfer  large 
blocks  (e.g.,  file  transfers,  mailboxes).  As 
the  satellite  is  visible  for  long  periods  of  time 
per  orbit,  the  QSOs  can  occur  in  leaJ-time 
rather  than  being  handled  in  a  store-and-for> 
wand  fashion, 

Ground-Station  Digital  Requirements 

A  RUDAK  ground  station  (see  Fig.  4) 
makes  use  of  a  regular  packet  terminal  node 
controller  (TNC).  For  the  majority  of  the 
TNCs— e.g.,  TAPRTNC-1,  AEA  PKT-1,  or 
Heath  HD-4040— the  only  software  modifi- 
cation required  is  an  updated  EPROM  to  han- 
dle a  hardware  bug  in  the  WD- 1933/35 
HDLC  conlroiler.  Otherwise,  only  a  PSK 
mt>dem  for  400/2400  bps  has  to  be  connected 
to  the  external  modem  jack  in  the  TNC* 

Other  TNCs»  such  as  the  Kantronics  Pack- 
et Communicator,  or  various  software  so- 
lutions are  unfortunately  not  suitable  due  to 
the  software  and/or  hardware  resirictions. 
The  TNC  must  be  capable  of  operating  full 
duplex  at  different  transmit/ receive  baud 
rates  and  support  the  connection  of  an  exter- 
nal modem.  The  TNC-2-type  TNCs  need  lo 


have  a  wii%  added  to  permit  external  data 
clocking. 

Besides  the  normal  equipment,  a  RUDAK 
User  Interface  is  required,  which  is  under 
development  by  the  RUDAK  group  and  AM- 
S  AT~DL,  This  interface  consists  of  an  upcon- 
verter  (which  translates  a  2m  signal  to  24  cm 
and  modulates  the  carrier  with  24{)0-bps  BP- 
SK)  and  the  AMSAT-AFREG,  the  BPSK  de- 
modulator for  the  400-bps  downlink.  Addi- 
tionally, various  buffers  and  controls  for 
switching  the  different  signal  paths  and  a 
power  supply  are  needed.  The  various  schc- 
nmtics,  especially  for  the  AMSAT-AFREG 
and  the  upconvener,  will  be  published  by 
AMSAT-DL  when  the  design  is  completed, 

RUDAK  Hardware 

How  docs  RUDAK  work?  RUDAK  is  a 
nonlinear  transponder,  which  is  totally  sepa- 
rate from  the  linear  L-band  transponder  and 
its  associated  age  level,  even  though  the  rf 
and  i-f  stages  are  housed  in  ihe  mode*L 
transponder.  The  BPSK  demodulator,  the 
processor  unit,  and  the  power  conditioning 
unit  are  installed  in  a  separate  housing,  con- 
sisting of  two  chambers.  Photo  E  shows  the 
processor  unii  side  of  engineering  prototype 
model  #2;  Photo  F  shows  the  wire-wrap  ver- 
sion on  the  test  bench.  At  die  time  this  article 
was  prepared,  the  flight  version  had  just  been 
completed  and  tested,  prior  to  shipment  to 
Golden,  Colorado,  for  satellite  integration. 

What  kind  of  hardware  is  used?  The  center 
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New  Technology  (patent  pending)  converts  any  VHF  or  UHF  FM  receiver  Into  an 
advanced  Doppler  shift  radio  direction  finder.  Simply  ptug  into  receiver's  antenna 
and  external  speaker  jacks.  Uses  four  omnldirectionat  antennas.  Low  noise,  high 
sensitivity  tor  v^eak  stgnal  detection.  Call  or  write  for  tuW  details  and  prices. 

d  '^'•'^^  SYSTEMS.  INC.  ^^^^^^'.^  (602, 998-.  .5. 


piece  of  the  RUDAK  experhtteni  is  the  pro- 
Oi&sor.  Its  stnictuie  resembles  an  S-bit  home 

computer  with  a  64K  addressing  rang^.  The 
CPU,  a  65SC02,  is  a  CMOS  version  from  the 
weU-known  6500  processor  family.  The 
RAM  section  consists  of  56K,  organized  as 
7Kx8K. 

Out  of  all  of  the  various  new  intelligent 
communications  controllers,  the  well-known 
Z80-SIO  (84C40)  was  selected  for  the  AX. 25 
interface,  as  it  was  the  only  one  available  in 
CMOS  when  engineering  work  began.  A  sec- 
ond interface  uses  a  65SC22  VIA  to  provide 
data  and  program  exchange  with  the  satcl- 
liie*s  main  computer. 

The  ROM  operating  system  contains  a 
minimal  operaiing  system,  consisting  of  the 
relevant  routines  needed  for  processor  initial- 
ization prior  to  loading  the  main  operating 
system,  including  RAM  tests  and  initial 
telemetry.  This  arrangement  assures  the  in* 
dependent  programmability  of  RUDAK, 
even  in  orbit.  The  main  operating  system  is  a 
variant  of  the  IPS  operating  system,  devel- 
oped for  OSCAR- 10  by  Dr.  Karl  Meinzer 
DJ4ZC.  Measurements  indicate  that  the  pow- 
er  consumption  of  the  entire  64K  computer 
will  be  considerably  less  than  500  mW! 

By  the  time  this  article  is  published,  many 
steps  will  have  been  performed  to  prepare 
RUDAK  and  the  satellite  for  launch,  includ- 
ing thermal  vacuum  testing,  vibration  test* 
ing,  and  system  performance  testing.  Photos 
G  and  H  show  a  few  members  of  the  RUDAK 
team  from  Munich,  West  Germany,  at  work- 
Where  do  I  get  more  information?  A  user 
manual  is  in  preparation,  which  will  contain 
complete  user  information,  such  as  schemat- 
ics and  parts  lists  to  build  the  special  equip- 
ment required  for  RUDAK  operation,  oper- 
ating guidelines,  link  parameters,  and  access 
procedures  for  the  robot  modes.  Various 
AMSAT-DL  and  AMSAT-NA  publications 
wilt  carry  information  on  RUDAK.  The  Uo-9 
and  Uo-ll  spacecraft  will  carry  curreni  in- 
formation as  the  pre-Launch,  launch «  and 
checkout  activities  occur. 

WRAPUP 

If  you  are  interested  in  digits  in  space.  1986 
should  be  a  banner  year.  If  you  are  interested 
in  passing  data  through  the  network,  you 
should  be  aware  that  in  the  future,  much  of 
the  DX  traftlc  will  pass  through  the  satellites 
discussed  here.  For  the  most  in-depth  cover- 
age of  the  amateur  satellite  program,  join  one 
of  the  AMSAT  organizations  worldwide  and 
get  their  journals.  Come  on  up!  ■ 
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When  is  AAicrolog  going  to  get  into  Paclcet? 


Thanks  for  waiting,  you  11  be  glad  you  did. 
We've  packed  a  lot  into  the  ART-1 ,  because  we 
knew  you  wanted  a  truly  ALL-MODE  Remote  Ter- 
nninal,  without  any  extra  pieces  or  RATTS  nest  of 
wiring  required,  ond,  'NO  COMPROMISE'  perform- 
once.  Start  now  with  full  copobility  Receive  & 
Transmit  on  RTTY,  CW,  &  AMTOR  for  $199,  and 
later  add  Packet  capability  inside  the  shielded, 
all-metal  ART-1  cose.  Plug  in  the  ART-1  with  one 
cable  to  your  computer,  make  the  connections 
to  your  radios,  and  forget  it.  All  control  functions 
end  tuning  indicators  ore  vio  the  keyboard  and 
video.  Small  enough  to  go  ony where,  and  ovotl- 
able  now  for  your  Commodore  64/128.  Pocket 
operotion  uses  either  TAPR  compatible,  or  easy 
Microlog  direct  control  commands  not  possible 
with  conventional  ASCII  terminals.  Packet 
option  Includes  a  separate  internal  computer 
enhanced  demodulator  optimized  for  1200  baud, 
end  duai-fodio  support  for  HF  &  VHF,  It's  like 
having  two  interactive  terminals.  (What  good  is 
a  multimode  unit  that  can  only  connect  to  ONE 


radio?)  You've  come  to  expect  performance  ond 
value  from  MICROLOG,  the  ART-1  delivers! 

Here  are  a  few  of  its  many  features: 

•  on  screen  tuning  indicators  •  full  or  split- 
screen  on  all  modes  •  auto- load  memories 

•  output  to  commodore  printers  •  full  speed 
operation,  morse  to  99  wpm.  Baudot  to  132 
wpm,  ASCII  to  300  Baud  •  4  mode  AMTOR 

•  WRU  •  independent  RX/TX  normal/invert 

•  pitch  reference  CW  tuning  •  real-time  disk 
communication  •  break  buffer  •  random  code 
generator  *  RX/TX  of  bosic  programs  •  24  hr, 
clock  •  no  extra  power  supply  needed  when 
used  with  Commodore  Computers  •  unshift  on 
space  •  foxtest  and  more, 

MICROLOG 

INNOVATORS  IN  DIGtTAL  COMMUNICATION 

18713  Mooney  Drive  Gotthersburg,  Md.  20879 

301  258-8400  -ro 


Lmiss  L  Hution  KTYZZ 
1223$  S.  B.  62fid  Streer 
Beitevue  WA  9B006 


Connect  Alarm! 


Let  your  TNC  call  you  when  it  has  something  to  say. 


The  packet  mode  of  comrnuni  cation  is  be- 
coming  one  of  the  most  fx)pular  phases 
of  amateur  radio.  One  of  my  projects  upon 
recent  retirement  was  to  get  a  packet  system 
assembled  and  in  operation,  initially  on 
VHF,  then  expanding  it  to  HF  capability. 

One  of  the  fii^t  packet-gadget  things  I  bujU 
for  my  TAPR-l  TNC  was  a  connea -alert 
unit-  The  idea  for  ihi^  gadget  was  given  to  me 
by  Gervie  W7FEN,  who  already  had  added  it 


Phoia  A,  Inside  she  connea-alen  unii. 


to  his  s:>stem.  [  built  the  tittle  unit  and  it 
worked  as  expected.  A  few  months  later, 
Louie  WA7BHK  bought  an  AEA  PK-80 
TNC,  and  having  seen  my  system,  ^ked  me 
if  the  conneci-alen  portion  of  that  circuit 
could  be  used  on  his  TiNC, 

A  look  at  the  circuit  of  the  PK-80,  which  is 
a  clone  of  the  TAPR-2  TNC,  reveaJed  that  the 


Photo  B.  The  completed  alarm. 
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Fig.  I.  St'hematic  diagram, 
6$    73  Amateur  Radio  *  August*  1086 


desired  signals  and  power  for  the  alert  circuit 
could  be  taken  from  the  DB25  (J  I)  connector 
on  the  rear  of  the  TNC.  No  iniemal  connec- 
tions requiring  opening  up  of  the  PK-80  were 
necessary.  A  connect-alen  unit  was  built  and 
h(X3ked  to  Louie *s  TNC.  The  little  beeper 
sounds  off  as  designed  whenever  there  is  a 
connect  to  his  system. 

Construction 

The  little  Packet  Connect  Aural  Alert  unit 
was  built  in  a  small  plastic  cabinet.  The  metal 
cover  was  replaced  with  a  piece  of  Formica 
cabinet-top  material  to  reduce  the  possibility 
of  unwanted  short  circuits.  The  plastic  sonic 
beeper  unit  was  attached  tn  the  cover  by  a  dab 
of  eptixy  cement.  A  small  terniinal  lug  strip 
was  attached  to  the  underside  of  the  plastic 
cover  to  support  the  few  components  used  in 
the  circuit,  (Be  sure  to  observe  the  proper 
polarity  of  the  tantalum  condenser  and  the 
sonic  alert  unit  when  connecting  them  into  the 
circuit.) 

Toting 

The  circuit  of  the  connect-alert  unit  is  easi- 
ly bench-tested  by  applying  12  volts  to  the 
proper  points  and  then  momeniarily  connect- 
ing pin  8  of  the  CD4011  to  ground,  then  to 
plus  12  volts.  If  all  is  wired  correctly,  the 
b^per  will  sound  off  with  a  short  shrill  burst 
of  sound. 

Operation 

With  the  alert  unit  control  cable  wired 
properly  to  pins  7,  8,  and  9  of  the  DB25  (J  1) 
connector  for  the  PK-80,  at  powcr-up  of  the 
PK-80  a  short  beep  should  be  heard  from  the 
unit.  This  is  a  quick  self-test  feature  of  the 
system.  Each  time  thereafter  when  a  connect 
is  made  with  another  station  the  aural  alert 
beep  will  be  heard. 

This  packet  gadget  should  be  of  help  to 
those  getting  sec  up  for  the  latest  and  most 
interesting  world  of  packet  communication. 
Best  of  luck,  and  CWUL  (Connect  With  You 
Later) .  ■ 
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•  World-slandard  TAPR  hardware  design 

•  Internal  modem  operates  at  1 200  or  300  baud 

•  Active  filter  improves  modem  sensitivity 

•  Five  labeled  LED  status  indicators 

•  Terminal  baud  rates  300,1200,2400,4800,9600 

•  Works  with  any  RS-232  terminal  or  computer 

•  Battery  backup  for  1 6K  RAM  memory 

•  CMOS  draws  fink  135ma  (typ),  NMOS  250ma  (typ) 

•  World-standard  TAPR  software  command  set 

•  AX.25  Version  2  protocol  fully  implemented 

•  Up  to  1 0  simultaneous  connectfons 

•  Supports  Level  3  networks  (in  development) 


Assembled  and  Tested 
Foil  Kit  with  cabinet 
Kit  Without  cabinet 
Hard-to-find  Parts 

PC  Board  and  Assy  ManI 
Reference  Manual  (t00+  pages) 
Command  Reference  Card 
Cabinet  with  End-plates 


CMOS 

$219.95 
$169,95 
$144,95 
$  84.95 


NMOS 

$199.95 
$154,95 
$129.95 
S  79.95 
$  39.95 
$  9.95 
$  2.00 
$  29.95 


PC-PACKET 

Terminal  Software  for  your  PC 

Split  screen  or  mutli-color  display 
Multiple,  scrolled  pages  of  rec/xmit  buffer 
Fully  configurable  PC  and  TNC  parameters 
Works  with  all  TNC's  (including  GLB  PK-1) 
Pop-up  windows  for  operator  interface 
User-definable  function  keys 
Printer/disk  logging,  DOS  access 

Available   now   for   only       $49*95 


Packet  Tuning  Indicator/HF  Modem 

Single  push  button  selection  of  HFA/HF 
Active  bandpass  filter  helps  copy  in  QRM 
20  segment  red  LED  bar  graph  display 
Internal  TAPR-design  modem 
Power  switch  controls  both  PTU  and  TNC 
Works  with  any  TAPR  TNC-1  or  TNC-2  clone 
Cabinetry  matches  TNC-200  design 
Installation  is  simple  and  convenient 
Assembled  and  Tested  $149.95 

Full   Kit  and  Cabinet  $114.95 
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MACPACKET 

Terminal  Software  for  Macfntosh 

•  Pull  down  menus,  split  screen 

•  Works  with    any  "TNC'2''  or  clone 

•  stored  diglpeater  routing  tables 

•  File  upload  and  download  and  more 

Available   now   for   only       $69,95 


PC -100 

Dual  Part  Packet  Controller 

Dual  Port  TNC  on  a  haff  size  card 
Use  With  your  PC  or  compatible 
TNC  software  included 
Dual  300/1200  high  performance  modems 
Provisions  for  high  speed  external  modem 
Use  as  Network  Controller,  Gateway,  etc. 
Assembled  and  tested  $189.95 

Full    kits    from  $149.95 


ORDER  TOLL-FREE 
800-835-2246  ext.  115 

SEND  FOR  OUR  FREE  CATALOG 


Sales  and  Technical  Information  Call 

Dealer  inquiries  welcome  813*689*3523 


ASK  US  ABOUT  OUR  VOLUME  DISCOUNT  PROGRAM 


FREE  SHIPPING  IN  CONTINENTAL  USA 


Florida  addresses  must  add  5%  sales  tax 


PAC-COMM  PACKET  RADIO  SYSTEMS,  INC, 

4040  W.  KENNEDY  BLVD.,  TAMPA.  FL.  33609 

TELEX  6502881526  mci 
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George  FUmuner  WB6RAL 
c/^AMT 
FOBax700i?4 
SmJos€CA95!70 


Survival  Training  For 
Mountaintop  Digipeaters 


A  ROM  with  a  view. 


It  was  mid-aftemoon,  late  by  mountaintop 
slandards.  From  the  ground,  the  clouds 
seemed  motionless.  The  air  was  moist,  still, 
and  quieu  Up  on  the  tower  it  was  another 
stoiy.  Greg  WB6ASR,  leaning  unsupponed 


50  feet  above  Ihe  ground,  was  constructing  an 
antenna  on  the  tower  from  parts  pulled  from 
his  parka  pockets,  Fifty-mOe-per-hour  gusts 
squeezed  the  moisture  from  the  cloud  onto 
anything  they  touched.  It  was  cold,  it  was 
wet,  and  we  were  late. 
Later,  with  the  antenna  constructed  and 


Photo  A.  Well-dressed  moimtaimop  equip- 
ment racks  now  sport  computer  terminals* 
This  digipeater  requires  5-1/4  **  of  this  equip- 
ment  bay, 
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Photo  B,  A  two-meter  pass  cavity  is  muck  like 
an  antenna:  If  it  is  small  enough  to  be  conve- 
nient,  it  IS  too  small.  This  one  is  24  "  tall  and 
9  "  in  diameter. 


coax  routed,  we  repaired  to  the  building 
to  continue  testing  the  digipeater  we  were 
fixing.  Finally  satisfied  that  the  digipeater 
was  operational,  we  packed  up  ihe 
wattmeters,  the  portable  computers,  and  die 
multiple  toolboxes.  We  had  just  installed  a 
brand  new  radio  and  new  switching  power 
supply.  We  had  upgraded  the  digital  hard- 
ware and  installed  the  laCes!  version  of  the 
digipeater  software.  And,  as  a  final  precau- 
tion, we  had  installed  s  watchdog  timer, 
which  would  perform  a  "hard''  reboot  of  the 
digipeater  every  15  minutes.  Any  single  im- 
provement would  have  been  enough;  we  did 
themalL 

It  was  very  late  when  we  Rnally  arrived 
home.  No  matter.  We  had  to  test  the 
digipeater.  now  so  faraway .  It  was  still  there. 
It  worked  welL 

As  the  uptime  data  accumtilated  over 
the  next  few  weeks,  it  became  obvious 
thai  we  had  done  well.  This  was  anoth- 
er * 'zero^owntinie"  site.  Then,  three  weeks 
later,  a  seven-minute  outage.  The  next 
day,  another.  Without  pattern,  without  rea- 
son, and  a  five -hour  drive  from  civilization, 
our  digipeater  was  hiccuping.  Without  the 
watchdog  timer,  it  would  have  gone  down 
for  good. 

Most  users  were  unaware  of  the  difficulties 
at  our  digipeater.  It  was  heavily  used  and 
seemed  reliable.  Only  we  saw  the  downtime 
statistics  piling  up;  we  began  to  plan  our  next 
trip  to  the  hill. 

Introduction 

This  article  describes  a  network  of  moun- 
taintop digital  repeaters  covering  the  state  of 
CaUfomia*  This  network  was  installed  by  our 
radio  club,  the  W6AMT  ARC,  in  early  1985 
and  has  been  in  continuous  use  ever  since. 
Fig.  I  is  a  map  of  the  system  showing  the 
relative  locations  of  the  major  sites  and  Cali- 
fornia population  centers. 

This  anicle  is  divided  into  three  parts:  the 
goals  of  the  network,  the  trials  and  tribula- 
tions of  putting  (and  keeping)  the  network 


I 

I 


components  up.  and  the  direction  the  network 
15  taking, 

Mountainlop  Digipeater  Networks 

Our  first  step  in  designing  our  commu- 
nication network  was  to  define  the  goats 
of  die  network;  We  wanted  to  move  da- 
ta reliably,  expand  the  network  as  tech- 
nology progressed,  serve  the  major  pop- 
ulation centers  in  CaJifornia,  and  have  fun 
building  it. 

The  first  part  of  the  network  structure  to 
plan  was  the  locations  of  the  digipealers  (digi- 
tal repeaters).  These  locations  were  dictated 
by  the  major  population  centers  in  Caiifomia, 
The  proximity  of  the  digipeaters  was  deter- 
mined by  their  range  and  the  desire  to  have  as 
little  overlap  (mutual  interference)  as  possi- 
ble. As  soon  as  the  ideal  locations  for  net- 
work digipeaters  became  settled,  site  acquisi- 
tion started. 

The  hardware  for  the  network  was  se- 
lected with  a  design  goal  of  zero-down- 
ttme*  Previous  experience  in  mountaintop 
re  mote -base  and  voice- repeater  equipment 
was  a  good  start:  There  was  no  desire 
to  invent  anything  if  an  acceptable  solu- 
tion was  already  available.  Many  industry 
professionals  were  consulted  and  potential 
phfails  were  identified  in  advance.  Unform- 
nately,  there  was  litde  real  experience  in 
combining  mountaintops^  computers,  and  ra- 
dios, so  we  fell  somewhat  short  of  zero- 
downtime. 

Finally,  we  had  to  choose  the  software  for 
the  network.  It  was  not  thought  to  be  an  issue 
at  first  but  has  become  the  major  issue  within 
the  community.  Network  software  will  be 
discussed  in  greater  detail  later  in  this  article 
and  in  other  articles  in  this  issue.  Additior^- 
ly,  a  bibliography  is  included  for  the  serious 
digipeater  student. 

Selecting  Digipeater  Sites 

There  are  several  methods  that  can  be  used 
to  cover  California  with  reliable  data  commu- 
nications. They  faU  into  two  generic  cate- 
gories: low -level  digipeaters  and  high-level 
digipeaters. 

We  describe  a  digipeater  as  **low  level" 
when  it  is  planned  to  have  a  range  of  about 
20  miles— the  range  of  most  **hom€"  digi* 
peaters.  Building  an  amateur  digital  com- 
munications network  with  many  low-level 
machines  has  several  advantages.  Since  by 
implication  such  a  network  would  be  com- 
posed primarily  of  home  stations,  flie  cost 
to  our  organization  would  actually  be  less; 
afl  we  would  have  to  do  to  get  the  coverage 
we  wanted  would  be  to  *Tind"  the  stations 
that  were  in  the  "right**  places.  Easy-  This 
network  would  also  be  much  easier  to  main- 
tain because  each  node  would  lake  care  of 
itself. 

There  are  also  some  disadvantages.  Some- 
times there  are  no  people  in  the  gaps  between 
population  centers.  Other  times  there  are 
too  many  people  to  allow  ''picking''  one 
without  everyone  else  asking,  **Why  not 
me?"  Additionally,  a  low-level  digipeater 
network  has  a  fatal  flaw:  It  requires  more 
""hops"  in  any  long  |^ih  connection  than  the 
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Fig.  2(a}.  Notch-cavity  response  curve, 

packet-radio  lingua  franca,  AX.25,  will  al- 
low. Eight  digipeaters  are  all  you  can  re- 
quest, and  there  were  too  many  miles  be- 
tween major  population  centers  for  this 
number  to  be  sufficient.  The  design  goal  was 
to  have  Portland,  Oregon,  connect  to  Los 


Fig.  2f&>.  Pass-cavity  re^onse  curve. 

Angeles  with  those  eight  hops.  Greater  dis- 
tances were  to  be  handled  by  using  mailboxes 
along  the  way. 

Another  failing  of  a  low-level  digipeater 
network  is  that  paths  would  always  be  chang* 
ing;  since  the  network  depends  on  many 
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home  staiions,  there  would  be  a  high  turnover 
as  the  operator  got  bored  and  turned  his  sta- 
tion to  other  interes[s.  Therefore,  construct- 
ing a  network  for  Caiifomia  from  low-level 
digipeaiers  was  eliminated  early  in  the  plan- 
ning process. 

The  network  topology  we  eventually  chose 
was  a  tietwork  composed  almost  entirely  of 
high-level  digipealers.  **High  level"  is  de- 
fmed  here  as  locations  suitable  for  wide  area 
coverage  of  the  kind  employed  by  voice  re- 
peaters. These  sites  were  generally  about 
4,CXX}  feet  (more  than  \  ,000  meters)  in  eleva- 
tion and  located  so  as  to  cover  the  population 
centers  we  desired. 

Most  of  the  advantages  of  the  high-level 
digipeaiers  are  obvious:  There  was /^jj  hard- 
ware in  the  network,  fewer  hops  were  re* 
quired  to  cover  a  given  distance,  and,  since 
the  hardware  and  locations  would  be  man- 
aged by  our  club,  the  network  topology 
would  be  stable. 

It  is  a  truism  within  present  amateur  digital 
iMworks  that  the  data  throughput  on  even  a 
slightly  loaded  network  goes  down  very 
rapidly  with  an  increasing  number  of  hops. 
Most  connections  arc  ftitile  if  they  contain 
more  than  four  digipeaters.  Thus,  the  farther 
you  can  go  between  digipeats,  the  farther 
your  **digilal  range/' 

There  are,  of  course,  disadvantages  with 
the  high-level  network.  There  is  the  prob- 
lem of  maintaining  hardware  and  soft- 
ware on  mountain  tops,  which  are  some- 
times a  day*s  drive  from  civilization.  Addi- 
tionally, it  turned  out  that  computers  and 
mountaintops  do  not  get  along  very  well 
together. 

Hardware  Issues 

Because  high-level  digipeater  sites  tend 
to  be  placed  well  away  from  civiliza- 
tion, hardware  maintenance  must  be  accom- 
plished after  a  long  drive.   Problems 
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Fig,  4.  WESTNET  as  of  May ^  1986.  Triangles  represent  digipeaters  and  circles  represent 
mailboxes  (diagram  by  WB6ASRt. 


can  be  minimized  if  the  hardware  is  pac- 
kaged  and  tested  very  thoroughly  in  a  con- 
figuration that  closely  resembles  the  final 
one. 

Another  site  mainienaiice  difficulty  that  be- 
came obvious  was  that  we  were  trying  to 
adapt  hardware  and  software  into  a  system  in 
which  none  of  the  component  parts  were  de- 
signed to  work.  One  would  expect  to  have 
some  problems  where  corners  were  cut  as  an 
acknowledgment  of  budgetary  constraints. 
But  who  would  ever  expect  software  that  is 
"solid' '  at  a  home  station  to  misbehave  when 
used  for  a  hilltop  digipeater?  Trying  to  fore- 
see all  difficulties  in  advance  is  ftitile;  we 
discuss  those  we  encountered  and  invite  cor- 
respondence. 

When  we  pot  up  our  first  digipeater,  it 
was  basically  just  a  transport^  home  sta- 
tion. We  had  some  experience  in  the  environ- 
ment of  a  moumaintop  and  figured  that  we 
knew  what  the  radios  would  do.  As  for  the 
computer  stuff »  **What  could  go  wrong?  Af- 
ter all,  it's  digital!"  Radio  amateurs,  howev- 


er, have  had  little  experience  with  hilltop 
computers. 

The  fact  that  we  have  a  network  up 
that  cajries  as  much  traffic  as  it  does  shows 
that  you  do  not  have  to  go  out  and  buy 
expensive  commercial  equipment  of  pos- 
sibly limited  availability;  you  merely 
should  be  aware  of  the  environment  your 
equipment  is  going  to  be  immersed  in.  Re- 
mote locations  are  a  much  more  hazardous 
environment  than  we  at  first  thought— but 
almost  anything  can  eventually  be  managed  if 
anticipated. 

We  Picked  Mountaintops 

Having  looked  at  the  pros  and  cons  of 
building  a  mountaintop  digital  commu- 
nication network,  and  despite  the  fact  that 
there  was  no  one  else  in  California  to  **con* 
nect* '  to  on  145.01  MHz,  we  decided  to  put 
our  hardware  up,  The  digipeaters  went  up 
one  by  one  over  a  period  of  about  three 
months.  This  turned  out  to  be  fortuitous  tim- 
ing as  it  corresponded  to  some  very  explosive 


growth  in  ihe  packeteer  pgpulatioii  withui 
Calilbmia. 

That  the  approach  of  placing  digipeaters 
high  and  far  apart  was  a  successful  one  was 
inuTieJiateiy  apparent.  Single-hop QSOscov- 
ering  more  than  200  miles  became  common- 
place. Other  states  became  workable  for  the 
first  time  over  paths  that  were  unknown  be- 
fore this  time.  An  example  of  this  was  the 
connection  in  early  March,  1985.  of  Jack 
WA7D1A  using  his  WA7DIA-1  digipeater  in 
Reno,  Nevada,  Previously  unheard-of  dis* 
tance^  became  an  everyday  occurrence. 
Packets  were  * 'heard"  Ln  Oregon  and  In  the 
mountains  near  Las  Vegas.  The  outcome  was 
obvious  to  those  with  foresight:  network 
saturation. 

Some  disadvantages  also  became  apparent. 
With  a  single  digipeater  in  sight  of  so  many 
stations,  users  started  to  wonder  why  they 
couldn't  get  digipeated.  The  common  com- 
plaint was, '  'Why  doesn't  the  digipeater  hear 
me?  Vm  running  200  Watts.  **  The  digipeater 
itself  usually  ran  some  tens  of  Waits  (which 
was  plenty),  so  what  was  the  problem? 

We  wandered  up  to  the  hill  for  a  prime-time 
look  at  the  problem.  We  hooked  up  our  termi- 
nal and  sat  back  for  an  enjoyable  operating 
session.  When  we  turned  it  on,  we  were 
amazed:  We  saw  nothing  but  continuous 
packets  going  by.  People  trying  to  use  the 
digipeater,  peopk  using  other  digipeaters 
within  range «  people  talking  to  people  sim- 
plex. People  and  more  people.  Ii  was  a  won- 
der that  anything  got  through  arall !  We  called 
this  the  '* white  lightning"  effect  and  are  still 
wondering  what  to  do  about  it. 

Another  problem  that  show^  up  early  on 
was  the  number  of  "Oufiis'*  packets.  Dufiis 
is  that  brand  new  packeteer.  He  is  still  trying 
to  figure  out  all  the  settings  and  options  on  his 
latest  TNC.  You  gather  he  is  obviously  a  little 
lost  from  the  things  he  is  saying  to  others  who 
try  to  contact  him.  He  has  lots  of  company.  T 
guess  it  is  lo  be  expected  since  packet  radio  is 
still  a  very  new  mode.  There  were  so  many 
problems  with  Dufus  and  hts  friends  that 
sometimes  our  digipeaters  carried  beacons 
outlining  suggested  operator  settings  for  the 
TNCs  "out  there/' 

Mmintaintop  Characteristics 

Our  club  has  many  great  memories  of 
mountaintops.  We  spent  many  VHF/UHF 
contests  atop  hills.  The  w^cather  got  a  linle 
chilly  but  ii  was  never  terrifying.  Putting 
hardware  up  and  leaving  ii  up  is  quite  differ- 
ent, The  benign  rocks  and  trees  you  see  dur- 
ing the  day  when  you  are  tightening  bolts  and 
routing  coax  become  downright  hostile  when 
you  mm  your  back.  Exposed  hardware  does 
not  merely  break,  h  disappears- 

\^'eiilher 

The  primary  villain  is  wind.  If  the  weather 
gets  cold,  ice  and  snow  will  also  add  to  the 
misery  your  hardw  are  must  undergo.  I<^  in- 
creases the  wind  load,  while  snow,  if  deep 
enough,  will  make  a  shambles  of  your  swr. 
Coaxial-cable  routing  should  be  done  care- 
fully. If  routed  where  it  will  swing  in  the  wind 
or  be  used  as  a  support  by  someone  else 


Problem 

ISlOVRAMs 

v2  transfer 

Drift  with  temperature 

RFI 

EMI 

Relays 

Sabotage 
Desensa 


Solution 

PROMs 
Better  software 
Better  pots  for  the  TNC 

Torojds,  fitters,  chassis  sanding,  grounding,  9913  coax,  by- 
passing, etc. 
Ditto 

IC-28HS,  fC-27Hs,  GE-MVPs.  Motorola  Moxys 
Locked  cabinets — remember  to  lock  up  cavities 
Cavities,  antenna  placement,  coax  routing*  prayers 


Table  1. 


working  on  the  mountain,  it  will  not  last.  The 
last  thing  to  remember  is  to  have  plenty  of 
weatherprooFing  putty  on  hand  to  seal  the 
weather  out  at  the  coaxial -cable  entry  point  to 
the  building. 

Mountaintops  display  extfeoies  of  temper- 
ature—sometimes  more  than  100  degrees  in  a 
day.  Hopefully,  the  shelter  housing  the 
digipeater  moderates  the  outside  temperature 
somewhat.  There  will  be  both  short-  and 
long-range  temperature  swings  to  endure. 

One  problem  we  found  with  some  of 
our  digipeaters  was  that  the  modem  tones 
produced  by  the  TNC  drifted.  The  drift 
was  compounded  by  the  changes  in  humid- 
ity accompanying  the  temperature  chang- 
es* After  fighting  it  for  a  while,  we  gave 
in  and  replaced  the  cheap  carbon  single- 
turn  pots  that  came  with  our  TNCs  with 
IO«tum  wire- wound  pots.  The  drift  is  still 
there,  but  the  TNC  can  go  years  without 
recalibration. 

Before  we  get  off  the  subject,  it  should  be 
mentioned  that  heat,  being  the  great  killer  of 
electronic  equipment*  should  not  be  allowed 
to  build  up.  All  the  sites  should  have  exhaust 
fans  that  are  placed  to  minimize  intake  of 
dust.  Mountains  are  quite  dusty. 

Power 

Another  topic  unique  to  hilltops  is  the  kind 
of  power  you  are  going  to  have  to  use  for  the 
digipeater.  The  power  that  gets  supplied  to 
the  top  (if  you  are  formnaie  to  have  commer- 
cial power  supplied  to  the  site)  arrives  after  a 
long  journey.  If  you  put  your  trusty  power- 
line  monitor  on  ac,  you  would  get  a  picture  of 
chaos.  Power  dips,  voltage  surges,  and  light- 
ning-induced peaks  all  are  trying  to  get 
dirough  your  power  supply  and  kill  your 
digipeater. 

If  the  hill  supplies  batter>'  backup  that 
someone  else  has  made  operational  and  is 
maintaining,  and  you  are  invited  to  use  it,  by 
all  means,  go  ahead.  However*  if  you  are 
thinking  of  adding  banery  backup  to  your 
digipeater,  realize  that  there  are  many  costs 
associated  with  batteries.  They  take  up  a  lot 
of  space,  they  require  maintenance*  and  they 
are  expensive.  On  the  other  hand,  batteries 
might  be  the  only  way  to  get  reasonable  up- 
time from  your  digipeater. 

Some  mountainiops  have  an  emergency 
backup  generator.  This  is  usually  a  beast  of  a 
generator  that  is  set  to  come  on  a  given  time 
after  the  commercial  mains  drop  out.  This 


power  source  has  all  the  problems  of  com- 
mercial power  with  the  added  feature  that  the 
line  frequency  can  vary.  This  is  a  problem  for 
some  types  of  switching  power  supplies. 

Another  topic  worth  covering  while  dis- 
cussing digipeater  power  sources  is  the  trade- 
off between  switching  and  linear  power  sup- 
plies. Switching  power  supplies  operate  more 
efficiently,  weigh  less  per  Watt,  and  occupy 
less  space.  Because  they  are  more  efficient, 
they  generate  less  heat.  Thus*  al)  things  being 
equal*  switching  power  supplies  increase 
system  reliability.  The  trade-off  is  that 
**switchers''  cost  more,  and  the  less  expen- 
sive ones  are  sensitive  to  power-line  quality* 
We  use  switching  power  supplies  in  most  of 
our  sites  primarily  for  saving  space  and  have 
been  very  satisfied  with  the  resultant  system 
reliability* 

Electronic  Environment 

One  aspect  of  mountaimop  operation  that  is 
not  confined  to  motmtains  alone  is  the  num- 
ber and  variety  of  rf  generators  that  can  be 
located  very  close  to  the  digipeater.  Some 
sites  have  very  high  power  transmitters  oper- 
ating continuously.  This  has  the  advantage  of 
presenting  a  known  environment  to  operate 
in,  but  also  the  potential  disadvantage  of  pro- 
ducing very  high  rf  seemingly  everywhere. 
Other  sites  have  a  larger  number  of  much 
lower  powered  transmitters,  which  operate  at 
irregular  intervals.  It  is  often  difficult  to  per- 
fect the  digipeater  in  this  type  of  environment 
because  the  p rob! ems  occur  when  two  or 
more  of  the  collocated  transmitters  transmit 
simultaneously. 

The  best  methtxl  we  have  found  for  obtain- 
ing reliable  rf  performance  at  the  digipeater  is 
to  utilize  a  '*pass  cavity"  or  two  between  the 
digipeater  radio(s)  and  the  antennas.  This  is 
possible  because  the  digipeater  is  a  simplex 
device:  It  operates  on  a  single  frequency  for 
both  transmit  and  receive,  A  properly  adjust- 
ed pass  cavity  blocks  all  other  non-harmoni- 
cally  related  rf  energy  from  the  digipeater 
radio's  "front  end."  It  has  the  added  benefit 
of  attenuating  any  spurious  energy  produced 
by  the  digipeater*  This  makes  the  packet-ra- 
dio box  a  good  neighbor.  Some  sites  have  a 
particularly  tough  problem  with  co-located 
transmitters  that  are  also  very  close  in 
frequency.  This  type  of  problem  can  be 
solved  through  the  use  of  a  ** notch  cavity/* 
which  has  its  notch  set  to  the  interfering 
transmitter's  frequency,  A  good  quality  cavi- 
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ty  can  be  quite  shaq}*  as  indicated  by  Figs. 
2(a)  aiid  2(b).  It  is  one  of  the  best  investments 
anyone  considering  a  high-level  digipeater 
can  make. 

Operating  a  TNC  in  close  proximity  to  a 
great  deal  of  rf  energy  was  not  one  of  our 
design  considerations.  We  had  problems  with 
rf  getting  into  the  TNC  and  causing  anoma- 
lous performance.  We  had  already  put  the 
cavii>^  on  the  radio,  so  other  radios  were  not 
bothering  our  TNC— our  own  transmitter 
was.  And  it  was  a  hassle.  Everything  would 
work  perfectly  until  we  tightened  the  last 
screw.  Since  we  could  no  longer  test  the  TNC 
ourselves  {because  we  had  to  disconnect  our 
terminal),  we  had  to  depend  on  the  reports  of 
others.  They  would  say  that  the  TNC  was 
*ioud,  but  it  didn't  transmit  very  long/'  We 
named  this  problem  the  ''short  problem/'  It 
turned  out  that  when  our  TNC  got  a  large 
enough  dose  of  our  own  rf,  it  would  transmit 
only  quarter-second  bleeps  of  bogus  data. 
This  was  evcniually  cured  by  bypassing  the 
TNC  leads  (mostly  power  leads) t  putting 
toroids  on  the  leads  to  choke  the  rf,  and,  as  a 
temporary  expedient,  reducing  the  power  out 
of  the  digipealer  transmitter. 

EMI  and  RH 

One  of  the  problems  in  operating  radio 
equipment  near  computers  is  that  computers 
are  * 'noisy/'  They  generate  noise  and  spun* 
ous  signals  all  over  the  spectrum.  This  prob- 
lem has  the  name  electromagnetic  interfer- 
ence (EMI).  It  sometimes  seems  that  most  of 
the  popular  TNCs  had  one  of  their  loudest 
birdies  right  on  the  frequency  we  chc^e  to  put 
the  digipealer  on.  On  cither  side  of  145,01 
MHz,  ever\ihing  was  quiet,  but  tunc  to  .01 
and  there  was  an  S9,  slightly  off-channel 
signal  S 

There  is  no  easy  solution  to  this*  The  signal 
was  there  and  didn't  want  to  be  moved.  We 
turned  to  the  books  on  the  subject,  which 
proposed  all  sorts  of  solutions.  We  tried  them 
in  order,  each  improving  the  situation  a  hiu 
until  we  were  satisfied. 


The  most  important  step  in  reducing  the  iU 

effects  on  our  radio  from  the  signals  being 
generated  by  the  digital  circuitry  in  the  TNC 
was  to  bite  the  bullet  and  shield  the  TNC  from 
the  radio.  This  meant  that  the  TNC  enclosure 
had  to  be  made  into  an  rf-tight  box.  After 
scraping  the  paint  off  the  box  (to  better  the 
eiectrical  contact)  and  putting  more  screws 
into  the  sides,  we  tackl^  the  power  and  sig- 
nal leads  coming  out  of  the  TNC  enclosure- 
One  last  lactic  was  to  use  high-quaJity,  well- 
shielded  coax.  We  wanted  signals  to  enter  the 
radio  only  from  the  antenna,  not  to  come  into 
the  coax  unintended. 

Equipment  Selection 

Mountaintop  digipeaters  are  no  fun  if  they 
are  down,  and  they  are  down  longer  if  they 
are  hard  to  maintain.  Several  sites  are  far 
enough  away  from  the  home  QTH  that  the 
distance  we  had  to  travel  became  intimidat- 
ing. Anything  we  could  do  to  forestall  a  trip 
to  the  hill  was  wonh  the  effort.  Equipment 
was  selected  (after  the  tlrsi  digipeaters  taught 
us  the  hard  way)  for  reliable  service  in 
digipeater  use.  Digipeatcr  use  is  quite  differ- 
ent from  most  other  services.  Its  characteris- 
tics are  low  duty  c>*ck  Uhe  average  packet  is  a 
second  or  so  long)  and  a  large  number  of 
transmissions  per  unit  lime,  A  busy  packet 
channel  will  average  more  than  ten  packets 
(transmissions)  per  minute... all  up  and 
down  the  state, .  .thousands  per  day. 

The  equipment  of  choice  is  solid-state 
throughout,  has  no  mechanical  relays  any- 
where in  the  PTT  (push^to-talk)  logic,  recov- 
ers imaided  from  vagaries  in  the  power  sup- 
plies, is  capable  of  being  well  (enough) 
shielded,  and  reboots  itself  if  the  comput- 
er goes  down.  Suitable  equipment  is  available 
in  the  amateur  radio  or  commercial  radio 
industries. 

The  only  piece  of  hardware  that  we  could 
not  buy  off  the  shelf  and  either  use  directly  or 
modify  for  use  was  the  watchdog  timer  men- 
doned  earlier.  We  built  ours  to  be  "field 
installable'*  on  a  small  PC  board  that  con- 
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GLOSSARY 

A  situation  in  which  both  you  and  the  station  you  are  talking  to  are  In 

synchronization.  His  computer  is  talking  lo  your  computer,  and  all  you 

see  Is  error-free  text  being  printed.  Can  be  several  hops. 

Digital  repeater.  Receives  data  packet  over  the  atr  and  decodes  the 

packet  to  see  it  retransmission  is  requested.  If  so,  the  digipeater  relrans- 

miis  the  data. 

Electromagnetic  interference — generic  term  used  her©  to  describe  inter- 

fering  signals  that  are  unintentionally  passed  around  your  equipment, 

Digipeater  "relays." 

Local  area  network— those  operators  who  can  link  to  you  through  the 

seme  digipeater, 

See  connect. 

Packet  radio  operator. 

Radio  frequency  interference — generic  tenn  for  the  situation  in  which 

your  radios  are  causing  malfunctions  in  other  equipment. 

Terminal  node  controller— the  txjx  between  your  radio  and  the  computer 

terminal.  Contains  a  computer  that  performs  the  retransmission  and 

"link  maintenance"— tries  to  synthesize  an  error-free  path. 

An  operator  who  believes  everything  you  tell  him. 

Wide  area  net^all  the  operators  who  are  capable  of  being  connected  to. 


nected  to  the  TNC  via  a  ribbon  cable.  We 
simply  removed  Ul  (of  our  TNC*l5)  and 
plugged  our  board  in.  The  reset  time  was  set 
to  reboot  fairly  often.  The  thought  was  that  if 
we  rebooted  every  15  or  so  minutes »  we 
would  lose  a  packet  due  to  rebooting  less  than 
one  tenth  of  one  percent  of  the  time.  Fig.  3  is 
Q  schematic  of  the  watchdog  and  has  details  of 
operation  and  installation. 

Software  Challenges 

Not  ail  the  problems  confronting  the  moun- 
taintop digipeater  are  hardware.  The  rest  are 
software  or  software  related.  The  protocol 
that  all  TNCs  '  'speak' '  to  each  other  is  called 
AX, 25,  It  was  derived  directly  from  an  inter- 
nationally established  digital  communication 
protocol,  X.25.  This  protocol  is  specified  in 
two  versions  with  version  two  (AX, 25  v2) 
being  somewhat  more  powerful.  As  users  of 
the  digipeater  system  started  to  use  v2,  it  was 
discovered  that  the  digipeaters  in  the  network 
would  not  digipeat  the  v2  packets.  We  needed 
a  bug  fix.  After  casting  about  for  some 
months,  we  got  lucky  and  acquired  some 
PROMs  with  software  that  would  digipeat  v2 
packets.  Some  TNCs  still  being  produced 
cannot  handle  AX, 25  v2  packets.  Be  carchil 
if  you  are  planning  a  digipeater. 

The  only  other  software-related  problem 
within  the  scope  of  this  article  is  not  really  a 
software  problem  at  all.  It  turns  out  that  the 
TNC- Is  we  were  using  would  ** forget"  their 
own  callsign.  The  caJlsign  information  is  held 
in  a  nonvolatile  R.^M,  in  w^hich  the  user 
customizes  his  TNC.  Ours  became  volatile. 
We  joked  that  NOVRAMs  did  not  work 
above  2,000  foet,  but  the  real  culprit  was  the 
TNC  itself.  A  design  error  was  occasionally 
corrupting  the  NOVRAM.  The  good  news 
was  that  it  happened  only  when  rebooting. 
The  bad  news  was  that  our  digipeaters  were 
being  hard-booted  up  to  50  times  a  day  by 
their  watchdogs.  The  solution  turned  out  to 
be  straightforward:  We  * 'blasted'*  the 
digipeater  call  and  other  particulars  into  the 
PROMs  that  held  the  softw  are  and  did  not  use 
the  unreliable  NOVRAM. 

Table  1  lists  most  of  the  problems  we  en- 
countered and  the  solutions  we  implemented. 
The  solutions  are  not  perhaps  the  most  cle- 
gant,  but  they  are  guaranteed  to  work. 

Future  Direction  for  High-Level  Networks 

The  following  is  a  subjective  discussion  of 
some  future  directions  amateur  dicital  com- 
municatlon  networks  will  be  taking: 

•  TTk  mountaintop  nodes  of  ftimre  networks 
will  have  much  more  "'power''  than  today's 
meager  digipeaters. 

Several  trends  and  faets  will  drive  the 
mountaintops  to  provide  many  more  user  ser- 
vice.s  than  they  do  now.  Any  attempts  to  leave 
the  complex  stuff  on  the  ground  invariably 
require  Unks  to  the  hilltops.  These  links  are 
sources  of  error  and  network  failure.  Keep- 
ing the  complex  stuff  on  the  mountain  elimi- 
nates a  lot  of  hardware;  network  reliability  is 
the  prime  driver. 

•  These  will  become  dual-port  and  then  mul- 
ti-port digipeaters. 

Dual-port  and  multi-port  digipeaters  are 
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necessary  to  allow  the  LANs  ihai  have  devel- 
oped on  i^eparate  frequencies  (and  perhaps 
that  have  separate  digital  protocols)  to  inter- 
connect. HF,  satellites,  and  other  developing 
communication  technologies  are  going  to 
want  to  be  interconnected. 

•  We  will  see  common  use  of  hilltop  mass- 
storage  systems. 

There  is  just  too  much  flux  in  the  software 
amateur  networks  are  ninning  to  update  your 
system  with  a  new  set  of  PROMs  with  every 
new  software  release.  Uploading  data  from 
the  ground  is  the  preferred  method  of  updat- 
ing both  djgipeaters  and  geosynchronous 
satellites.  The  former  are  little  more  accessi- 
ble than  the  latter.  Additionally,  there  is 
much  data  that  will  be  collected  by  the  moun- 
tainiop  digipeater  for  its  own  use.  Winchester 
drives  on  mountaintops  are  just  oi^  cost-ef- 
fective solution, 

•  There  will  be  several  different  protocols  in 
use  in  the  near  future.  Therefore  *  the  net- 
works are  going  to  have  to  support  multiple 
pmlocols  to  be  maximally  usehil. 

There  is  no  dearth  of  processor  power  these 
days.  There  is  no  excuse  not  to  put  every 
protocol  that  will  fit  into  the  computer's 
memory  onto  the  hilltops. 

•  Other  resources  that  mountaintop  digipeal- 
ers  (or  digipeaters  in  general)  will  be  provid- 
ing users  are  mailboxes,  execution  servers, 
and  data  base  servers.  This  is  just  a  further 
economy  of  overall  network  resources. 

Future  software,  though  more  complex. 
Will  be  much  more  reliable.  One  of  the  fhis- 
trattons  of  present  TNCs  is  that  supporting 
the  software  by  adding  features  or  squashing 
bugs  is  very  difficult.  Software  that  is  easy  to 
support  will  be  used.  Support  includes  avail- 
able source  code*  relatively  common  support 
environment,  and  available  expertise  in  the 
details  of  said  software. 

Stunmaiy 

When  we  first  planned  a  statewide  net- 
work»  the  task  to  be  accomplished  seemed 
obvious:  move  data  reliably.  As  our  thinking 
progressed,  additional  goals  became  clear. 
There  were  other  (more  or  less)  compatible 
digipeaters  to  link  to.  There  were  problems 
with  overlapping  coverage  and  propagation- 
dependent  paths.  There  was  (sigh)  intentional 
interference.  There  were  changes  to  the  un- 
derlying AX. 25  protocol  which  necessitated 
software  upgrade  to  the  hilitops.  There  were 
plans,  plans,  and  more  plans.  The  fiitiire  had 
to  be  accommodated;  the  network  was  in  dan- 
ger of  being  obsolete  before  it  was  complete- 
ly operational. 

Now,  the  netwoilc  is  up  and  there  are  many 
other  groups  and  individuals  linked  together. 
Fig.  4  illustrates  the  extent  of  the  Western 
United  States  packet-radio  network  (com- 
monly called  WESTNET).  Development 
proceeds  at  a  rapid  pace  (for  amateur  radio). 
One  thing  is  certain:  Tomorrow's  networks 
will  be  more  fun  ^an  those  of  today,  ■ 
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Beyond  Level  Two 


High-level  networking  comes  to  packet  radio. 


Most  of  the  packet  articles  in  this  issue  of  13 
have  been  aimed  at  non-packet  users  or  new 
packet  users.  Afe\^'  were  targeted  for  second- 
year  students.  This  article  is  for  the  ttser  who 
is  ready  to  take  the  advanced  packet  course.  It 
discusses  issues  at  the  center  of  the  next  round 
of  technical  development.  If  you  are  at  the 
advanced  level,  read  on  and  get  ready  to  help 
out.  If  you  aren  V  quite  there  yet,  scan  through 
and  start  to  pick  up  some  of  the  terms  and 
concepts.  If  this  issue  was  your  first  exposure 
to  packer  radio,  take  heart,  this  space  could 
have  been  four  more  pages  of  Never  Say 
Die.—NKOK 

II  is  an  exciting  time  for  amateur  packet 
radio.  In  this  young  facet  of  our  hobby, 
things  happen  fast.  Just  as  the  new  packcteer 
ts  getdng  started,  he  or  she  is  immediately 
bombarded  with  all  sons  of  arcane  buzz- 
words like  ** protocols"  and  ** layering^*  and 
*'level  3/*  spoken  by  people  who  always 
seem  to  be  arguing  passionately  with  each 
other^  usually  about  things  like  **dalagrams'* 
and  '^virtual  circuits."  The  poor  neophyte 
must  think:  '*It  was  bad  enough  when  com- 
puters came  to  ham  radio,  but  this  is  commu- 
nications^ a  subject  I'm  supposed  to  know 
something  about!'* 

In  this  article  I  hope  to  dispeJ  some  of  the 
mysteries  surrounding  the  new  developments 
in  packet-radio  protocoL  This  is  communica- 
tions, so  there  really  isn't  much  that's  funda- 
mentally different  from  what  you  already 
know  from  being  a  ham.  Computer  networks 
are  nothing  more  than  automated  traffic  nets, 
using  computers  instead  of  human  beings  to 
move  messages  around.  Of  course  a  comput- 
er, being  both  faster  and  dumber  than  you  or 
1,  can't  (and  shouldn't  try  to)  do  cveryihtng  in 
exacdy  the  same  way  as  a  human.  This  often 
has  quite  an  effect  on  what  uses  are  (or  aren't) 
practical.  Bui  the  underlying  ideas  are  the 
same>  and  I  think  you'll  easily  see  them* 

The  Story  So  Far 

As  has  long  been  the  case  with  CW ,  phone, 
and  RTTY,  packet  radio  has  standard  pro- 
cedures for  initiating  and  terminating  QSOs, 
and  for  exchanging  information  during  the 
QSO.  In  computer  lingo,  such  procedures  are 
called  protocols.  The  only  real  difference  is 
that  packet-radio  protocols  are  much  more 
formal  than  the  protocols  for*  say,  an  SSB 
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rag-chew.  This  is  because  packet- radio  pro^ 
tocols  are  carried  out  by  compuifirs,  which 
lack  human  traits— such  as  common  sense. 

Every  little  detail,  no  matter  how  **obvious,*" 
has  to  be  spelled  out  because  computers  will 
do  exactly  what  you  tell  them  to  do,  not 
necessarily  what  you  want  them  to  do. 

Almost  all  amateur  packet-radio  work  is 
currently  done  with  what  is  commonly 
known  as  the  **AX.25  Link  l^yer  Proto- 
col."* Virtually  all  the  packet  Terminal  Node 
Controller  <TNC)  boards  now  sold  have 
AX. 25  programmed  into  them.  AX. 25  began 
life  as  the  link -layer  portion  of  the  CCITT 
X.25  protocoL"  X.25  is  the  protocol  used  by 
customers  to  access  packet- switched  public 
data  networks  operated  by  common  carriers 
such  as  GTE  Telenet  and  Untnet  in  the  USA, 
and  by  the  Postal,  Telephone,  and  Telegraph 
(PTT)  agencies  in  many  other  countries.  The 
link-layer  portion  of  X.25  is  also  known  as 
LAPB  (Link  Access  Procedures  Balanced). 
LAPB  itself  belongs  to  a  class  of  link  proce* 
dures  known  as  HDLC  (High-level  Data  Link 
Control).  HDLC  was  originally  developed  by 
IBM ,  and  it  is  now  an  International  Standards 
Organization  (ISO)  standard.  (To  quote 
Tanenbaum:  '*The  nice  thing  about  standards 
is  that  you  have  so  many  to  choose  from; 
furthermore,  if  you  do  not  like  any  of  them, 
you  can  just  waii  for  ne?^t  year*s  model.*  j 

HDLC  is  popular  in  the  commercial  world, 
and  several  manufacturers  make  integrated 
circuits  that  support  it.  HDLC  is  a  syn- 
chronous protocol:  that  is,  it  lacks  the  start 
and  stop  bits  that  surround  each  character  in 
ordinary  (asynchronous)  RTTY  and  ASCH 
transmissions-  This  improves  the  efficiency 
of  the  transimssion  at  the  expense  of  slightly 
increased  complexity. 

As  mentioned  earlier,  X  .25/LAPB/HDLC 
is  the  protocol  used  on  landlme  links  into 
common-carrier  networks.  Since  these  links 
are  "point-to-point"  (i.e.,  they  lack  the  one- 
to-many,  ''broadcast"  nature  of  radio), 
LAPB  lacks  addressing.  To  make  it  usable  on 
a  shar^  radio  channeU  addresses  (amateur 
callsigns)  were  added  lo  LAPB,  making 
AX. 25.  With  this  change,  the  shared  rf  chan- 
nel became  a  true  network*  with  packets  im- 
plicitly "switched"  among  stations  by  virtue 
of  the  source  and  destination  addresses  al- 
ways carried  in  each  packet  header.  This  is 
very  similar  lo  several  commercial  local  area 


networks,  the  best  known  being  Eihcmet. 
(EtbemeE  is  often  described  as ' 'packet  radio 
on  a  cable/') 

The  underlying  medium  (coax  cable  or  rf 
channel)  is  "stateless,"  that  is^  it  "remem- 
bers'' nothing  from  one  packet  to  the  next. 
Each  packet  must  therefore  contain  all  of 
the  information  necessary  to  get  it  to  the  prop- 
er destination.  For  this  purpose,  Ethernet 
and  AX, 25  both  include  full  source  and  des- 
tination addresses  in  every  packet,  and 
the  resulting  packets  arc  know^n  as  "data- 
grams." Since  the  notion  of  a  '"connection" 
requires  something  to  remember  who  you  are 
connected  to»  the  endpoints  have  to  do  this 
themselves. 

In  Ethernet,  connections  (if  desired)  are 
left  up  to  a  separate,  higher-level  protocol;  in 
AX  25,  it  is  **built  in"  in  the  form  of  LAPB. 
AX. 25  therefore  consists  of  two  1ml ves:  a 
lower  '"sublayer"  that  handles  addressing  on 
a  packet-by-packet  basis,  and  an  upper  sub- 
layer based  on  LAPB  that  sets  up  a  connec- 
tion, retransmits  packets  when  they  arc  lost, 
and  takes  down  the  connection  when  it  is  no 
longer  needed.  It  is  possible  to  bypass 
AX.25's  upper  sublayer  with  the  **Ur'  (Un- 
numbered Information)  frame.  Ul  frames  are 
sent  without  regard  lo  connections*  guaran- 
teed delivery,  and  so  forth.  Currently,  the 
most  common  use  of  the  Ul  frame  is  for 
broadcasting  information  (such  as  beacons) 
to  all  stations  in  a  local  area. 

Why  AX,25  Level  2  Isn't  Enough 

If  the  entire  amateur  *  "^network"  consisted 
of  a  common  rf  channel  that  allowed  every 
user  station  in  the  world  to  communicate  di- 
recdy  with  everyone  else  (and  assuming  of 
course  that  this  channel  had  enough  capacity 
to  handle  everyone's  traffic)  our  problems 
would  be  over.  The  closest  we  can  come  to 
this  is  a  satellite  channel.  Even  a  satellite, 
though,  can  never  see  more  than  1/2  of  the 
world  at  any  one  time,  has  limited  bandwidth, 
and  requires  speciali^^ed  ground-station 
^uipment*  On  the  ground  the  problem  is 
worse:  only  a  liny  fraction  of  the  stations  one 
might  w'anl  to  communicate  with  are  likely  to 
be  within  direct  VHF/UHF  or  even  HF 
range. 

Most  networks  in  the  world,  not  just  the 
amateur  ones,  are  like  this.  In  order  for  most 
stations  in  the  network  to  communicate,  their 


messages  have  to  be  relayed  through  interme- 
diate stations,  a  practice  faniitiar  to  hams 
from  the  very  first  days  of  amateur  radio  {and 
reflected  iii  the  second  'R*  in  "ARRL"). 
The  complications  thai  result  from  this  fact  of 
life  are  what  makes  networking  such  a  diffi- 
cult, interesting,  and/or  lucrative  (depending 
on  your  profession)  problem.  Problems  such 
as  routing  (choosing  one  of  many  possible 
indirect  paths  through  a  web  of  transmission 
links),  congestion  control  (alleviating  or  pre- 
venting traffic  jams  at  **hot  spots'*  in  the 
network),  and  load  sharing  (getting  the  best 
use  out  of  expensive  investments)  have  occu- 
pied the  minds  of  telephone  company  engi- 
neers, highway  planners,  and  airline  execu- 
tives for  many  years.  The  amateur  com- 
muniiy  is  only  now  realizing  the  full  scope  of 
the  challenges  we  face  in  building  a  practical , 
large-scale  packet-radio  network-  Those  who 
answer  this  challenge  will  fiDd  it  a  highly 
rewarding  and  ^ucational  experience. 

As  a  temporary,  panial  solution  to  the  lack 
of  a  universally  accessible  rf  channel,  AX.  25 
provides  the  "digipeater/*  This  is  a  device 
that  receives  properly  addressed  packets  and 
repeats  them  after  a  shon  delay »  usually  on 
the  same  channel.  Digipeaiers  are  very  sim- 
ple, stateless  devices;  they  remember  nothing 
from  one  packet  to  the  next.  Therefore,  each 
packet  to  be  routed  through  a  digipeatcr  must 
specily  the  digipeater's  address.  So  we  al- 
ready have  true  networks  out  there,  traversed 
by  packets  containing  ''source  routes^'  (the 
list  of  digipeaters  placed  in  each  packet  by  the 
sender). 

So  AX. 25  level  2  is  certainly  doing  quite  a 
bit  more  than  its  originally  intended  "link- 
layer"  job.  There  also  seems  to  be  universal 
agreement  thai  the  current  protocol  by  itself 
is  just  not  up  to  the  task.  A  network  layer  built 
solely  out  of  digipeaiers  performs  badly  for 
the  following  reasons: 

L  Acknowledgements  in  AX, 25  are  all 
ead*tchend.  If  a  packet  is  lost  halfway  down  a 
chain  of  digipeaters,  it  must  start  all  over 
again  back  at  the  source.  While  end-to-end 
acknowledgments  are  both  necessary  and 
sufficient  to  guarantee  the  correctness  of  a 
data  transfer,  it  is  obvious  that  performance 
caii  be  very  bad. 

2.  At  present,  digipeaters  cannot  automati- 
cally route  packets  based  on  destination  ad- 
dresses. As  mentioned  earlier,  the  sending 
station  must  specify  in  the  packet  the  entire 
route  to  be  followed .  This  can  result  in  waste- 
fully  large  packet  headers,  especially  when  a 
long  chain  of  digipeaters  is  being  traversed. 
Worse,  the  sending  operator  often  does  not 
know  what  digipeaters  are  available  outside 
his  local  area,  and  even  if  he  does  he  may  not 
know  which  are  the  best  routes  to  use.  It 
would  be  possible  to  build  a  digipeater  to 
route  packets  automatically  based  on  their 
destination  addresses.  However,  when  routes 
change  it  is  possible  for  the  network  to  deliver 
packets  in  a  different  order  than  they  were 
sent,  and  LAPB  was  never  designed  to  handle 
this  situation. 

Digipeaters  were  intended  as  temporary 
stopgaps  to  provide  connectivity  until 
smaner  **packet  switches*'  could  be  built  to 


replace  them.  The  idea  was  that  AX. 25  level 
2  connections  would  be  established  only  be- 
tween stations  having  a  direct  rf  path,  and  that 
a  higher-level  protocol  would  be  supported 
by  these  switches  to  relay  actual  user  traffic. 
As  everyone  knows,  the  popularity  of  ama- 
teur packet  radio  virtually  exploded  before 
these  protocols  had  a  chance  to  be  developed 
and  tested. 

Divide  and  Conquer 

Before  describing  the  work  that  is  under- 
way to  build  an  amateur  packet  network  that 
solves  the  problems  associated  with 
digipeaiers,  it  is  a  good  idea  to  review  some 
helpful  principles.  A  large,  complex  system 
(such  as  a  computer  network)  is  almost  al- 
ways more  manageable  when  it  is  structured 
as  a  hierarchy.  Virtually  every  organizalion 
with  more  than  a  few  people  (such  as  a  busi- 
ngs) is  organized  in  this  way,  so  this  should 
be  familiar  to  just  about  everj'one. 


''The  nice  thing  about 

standards  is  that  you 

have  so  many  to  choose 

from;  furthermore,  if  you 

do  not  Uke  any  of  them, 

you  can  just  wait  for 

next  year's  model. " 


Qi^ani^ing  systems  into  hierarchies  is  use- 
ful whether  the  **components"  be  hardware, 
software,  or  people.  Consider  a  person  who 
wants  to  send  a  letter.  He  or  she  addresses  an 
envelope  and  puts  the  letter  in  a  mailbox.  It  is 
picked  up  by  the  Postal  Service,  and  depend- 
ing on  how  far  it  must  go,  the  letter  may  take 
several  truck  and  plane  rides  and  pass 
through  several  post  offices  before  arriving  at 
the  destination. 

People  sending  and  receiving  mail  need  not 
concern  themselves  with  the  inner  workings 
of  the  postal  system.  These  are  unnecessary 
details  most  people  don't  n^^  (or  want)  to 
know  anything  ab<.>ut,  so  they  are  hidden 
from  view.  In  turn,  mail  clerks  have  no  busi- 
ness reading  the  mail  they  handle.  All  the 
information  they  need  to  do  their  jobs  is  writ- 
ten on  the  outside  of  each  envelope  in  a  stan- 
dard, well-defined  wav,  and  the  contents  of 
the  letter  are  delivered  unchanged.  There  are 
also  envelopes  inside  of  envelopes;  for  exam- 
ple, a  batch  of  letters  all  going  to  San  Francis- 
co can  be  placed  in  a  sack  for  shipment.  Now 
the  truck  drivers  or  airline  cargo  handlers 
need  not  handle  individual  letters;  they  need 
look  only  at  the  single  destination  written  on 
the  outside  of  the  sack. 

Several  key  principles  are  in  use  here. 

1.  Detail  hiding:  Each  level  in  the  hicr- 
archy  hides  the  unimportant  details  of  how  it 
goes  about  its  job  from  the  levels  above  ir 

2.  Encapsulation:  Each  level  expects  that 
the  information  it  passes  through  a  lower 
level  will  emerge  unchanged. 


3.  Procedural  standardisation:  The  proce- 
dures used  for  peer-peer  communication 
(e.g.,  the  language  used  by  correspondents  in 
their  letters,  the  procedures  for  scheduling 
and  tracking  postal  truck  shipments)  are 
agreed  on  by  the  parties  involved » 

4.  Interface  standardization:  Each  pair  of 
adjacent  layers  must  agree  on  the  exact  ser- 
vices to  be  provided  and  the  language  to  be 
used  for  communication  between  the  layers- 
For  example,  the  postal  services  maintain 
lists  of  routing  codes  (zip  codes  in  the  U.S.) 
and  standard  abbreviations.  Tt  also  expects  to 
find  destination  addresses  written  on  the  out- 
side of  envelopes  in  a  standard  way. 

Clearly,  a  well-organized^  hierarchical 
structure  (along  with  the  features  just  listed) 
is  vital  for  something  as  large  as  the  postal 
system  to  function,  and  this  is  even  more 
important  in  a  computer  network.  The  ama- 
teur packet-radio  network  has  already  be- 
come one  of  the  most  complex  systems  ever 
built  by  hams,  and  a  clear  picture  of  how  all 
the  pieces  fit  together  is  essential  in  making  it 
all  work. 

Fortunately,  there  is  much  outside  experi- 
ence that  we  can  draw  from  in  designing  our 
network.  Packet  switching  originated  in  ex- 
periments begun  in  the  late  1960s  by  the  U.S. 
Defense  Advanced  Research  Projects  Agen- 
cy (ARPA).  These  projects  were  so  success- 
ful that  by  the  mid-1970s  companies  were 
forming  to  market  packet-switching  services 
commercially,  Effons  began  to  standardize 
the  interface  protocols  between  a  public  net- 
work and  its  users;  this  resulted  in  the  widely 
used  X.25  protocol. 

Many  similarities  between  the  components 
of  the  netw^orks  built  by  different  groups  were 
seen.  From  the  need  to  describe  these  compo- 
nents in  a  reasonably  uniform  way,  the  Inter- 
national Standards  Organization  Reference 
Model  for  Open  Systems  Interconnection 
(ISO  RM)  was  devised/  The  ISO  RM defines 
a  set  of  seven  hierarchically  arranged  *' lay- 
ers/" each  providing  functions  often  found  in 
a  compufer  network.  It  is  very  important 
to  remember  that  the  ISO  RM  is  only  a  guide 
for  describing  existing  computer  networks. 
It  was  never  intended  to  be  a  set  of  r^uiie* 
ments  for  how  they  must  be  built,  and  in  fact 
the  component  layers  in  many  existing  net- 
works do  not  correspond  exactly  to  those  in 
the /SO  iW, 

The  seven  layers  in  the  ISO  RM  are.  from 
low  to  high:  Physical,  Link,  Network.  Trans- 
port, Session,  Presentation,  and  Applica- 
tion. It  is  common  to  refer  to  a  layer  by  lev* 
et  number,  e.g.,  * 'level  1'*  is  synonymous 
with  the  Physical  layer,  'ievel  2'*  with 
the  Link  layer,  and  so  on.  Since  it  takes  a 
fair  bit  of  space  to  properly  cover  the  ISO 
model,  ril  give  just  a  brief  outline  here 
and  refer  the  interested  reader  to  any  of  the 
excellent  descriptions  that  have  appeared 
elsewhere.^'* 

L  The  Physical  layer  handles  the  electrical 
aspects  of  communication  between  two 
points.  The  pinouis  of  a  connector,  the  modu- 
lation scheme  of  a  modem,  and  the  signaling 
rates  are  examples  of  things  usually  consid- 
ered to  be  in  this  layer. 

73  Amateur  Radio  •  August.  1986    75 


2.  The  Link  layer  handles  the  procedures 
for  the  tramimssion  of  blocks  of  data  (often 
called  franies)  between  two  points  in  direct 
physical  communication.  It  provides  the 
means  for  distinguishing  the  beginning  and 
end  of  each  block  of  data,  and  usually  ways  to 
handle  arbitrary  data  streams  (transparency) 
as  welt.  The  tink  layer  may  or  may  not  take 
special  steps  (such  as  retransmissions  and 
acknowledgments)  to  improve  reliability,  a]* 
thou^  this  is  not  always  done. 

3.  The  Network  layer  handles  addressing 
and  routing,  essential  facilities  if  a  network  is 
to  have  more  than  two  stations  and  allow 
communication  between  stations  that  do  not 
have  a  direct  physical  I  ink  (i  .e , ,  their  conmiu- 
nications  have  to  be  relayed  through  other 
stations). 

4.  The  Transport  layer  is  the  first  "cnd-to- 
end"  layer;  it  manages  network  facilities  on 
behalf  of  the  higher  layers  and  generally  en- 
sures the  accuracy  and  reliability  of  data 
transfers  on  an  end-to-end  basis.  It  some- 
times provides  end-to-end  *'flow  control/* 
that  is,  it  helps  keep  the  destination  (and  the 
network)  from  becoming  overloaded  by 
sending  data  only  when  the  destination  is 
ready  for  it. 

5.  The  Session  layer  is,  unfortunately, 
somewhat  vaguely  deHned,  It  is  supposed  to 
* 'manage*'  the  transport  facilities  (although, 
in  a  sense,  every  layer  * 'manages"  the  layer 
below  it).  It  routes  data  between  the  transport 
protocol  and  the  various  program  modules 
that  require  network  services.  It  also  pro- 
vides special  services  that  might  be  needed 
when  a  transport  connection  is  established  or 
lorn  down. 

6.  The  Presentation  layer  loosely  covers 
anything  having  to  do  with  data  formatting. 
Character  sets  (e.g.,  ASCII),  the  *'escape 
sequences*'  used  for  special  functions  on 
CRT  terminals,  end-to-end  encryption,  and 
data  compression  are  all  generally  thought  of 
as  Presentation  layer  functions. 

7.  The  Application  layer  is  the  raison  d'etre 
for  all  the  other  layers:  It  is  the  program 
which  needs  to  communicate  (presumably 
on  behalf  of  a  human  user  somewhere)  with 
another  program  in  a  different  computer 
system. 

That  the  ISO  model  is  still  around  is  a  good 
indication  that  it  includes  many  fairly  funda- 
mental ideas,  and  so  it  is  still  useful  in  de- 
scribing computer  networks.  But  networking 
technology  has  evolved  in  the  meantime^  and 
so  in  many  cases  a  layer  whose  *  *job'  *  seemed 
well  defined  and  necessary  at  the  time  is  no 
longer  considered  very  important;  likewise, 
other  layers  become  complex  enough  that 
many  people  begin  to  think  of  their  tasks  as 
really  being  several  **subtayers/* 

Another  view  is  ihe  U.S.  Ctepartment  of 
Defense  Protocol  Reference  Model  (also 
known  a^  the  **ARPA  Reference  Model').* 
The  ARPA  model  has  only  four  layers  (from 
low  to  high):  Subnet,  Internet,  Host-Host, 
and  Application.  While  similar  in  many  re- 
spects to  the  ISO  model,  the  fundamental 
concept  in  the  ARPA  model  is  the  ** internet- 
work'* (the  AEPA  protocols  are  often  re- 
ferred  to  as  the  "Internet  Protocols"),  The 
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tnemet  consists  of  an  interconnected  set  of 
dissimilar  ** subnetworks,"  each  with  its  own 
internal  network  protocol  ** underneath"  the 
ARPA  protocols  in  the  hierarchy.  This  is  just 
a  generalized  extension  of  the  hierarchy  con- 
cept wherein  an  entire  network  is  treated  as 
just  one  **link"  in  an  even  bigger  "internet- 
work,'' There  is  only  one  protocol  at  the 
Internet  layer,  and  this  is  naturally  enough 
called  the  Inicmet  Protocol  (IP),  The  most 
imponani  ARPA  Hosl*Hosi  protocols  are  the 
Transmission  Control  Protocol  (TCP)  and 
the  User  Datagram  Protocol  (UDP). 

There  is  still  quite  a  bit  of  similarity  be- 
tween these  two  models*  They  are  both  based 
on  the  fundamental  idea  of  a  hierarchy  of 
functions:  each  has  functions  which  are  done 
on  an  end-io-end  basis  and  others  which  are 
not.  What's  important  in  both  models  is  the 
relative  position  of  a  component  in  the  hier- 
archy, not  the  fixed  **lever*  designation  it 
might  have.  (See  ^  for  an  amusing  proof  that 
N  =  N  +  1  for  any  value  of  N  when  the 
relative  nature  of  layers  is  ignored)* 

Since  ARPA  pioneered  the  (now  very  pop- 
ular) concept  of  "internetting,"'  it  was  not 
reflected  in  the  original  ISO  RM.  Therefore, 
Ihe  ISO  RM  has  begun  to  sprout  *  *  sublayers, ' ' 
particularly  at  the  Network  layer  (level  3). 
ARPAVs  Subnet  layer  corresponds  to  every- 
thing from  the  lower  half  of  the  ISO  Network 
layer  (*icvel  3A")  and  down,  while  the 
ARPA  Internet  layer  corresponds  to  the  up- 
per half  of  the  ISO  Network  layer  ('"level 
3B").  The  ARPA  Host-Host  layer  performs 
the  hinctions  usually  associated  with  ISO  lev* 
els  4  and  5  (Transport  and  Session),  while 
Presentation  layer  ftinctions  were  considered 
application-specific  enough  to  be  merge4 
with  the  ARPA  Application  layer. 

New  Developments 

Now  that  we*ve  reviewed  the  ISO  and 
ARPA  models,  the  fact  that  *  *  AX.25  level  2" 
does  quite  a  bit  more  than  "link-layer"  func- 
tions should  become  clear.  The  addressing 
portion  of  AX. 25  seems  to  correspond  most 
closely  to  the  ISO  Network  layer,  while  the 
LAPB  portion  (that  part  which  manages  con- 
nections and  retransmits  lost  packets)  seems 
most  like  the  Transpon  layer.  Now  that 
we've  laid  down  a  *  "divide  and  conquer'' 
foundation,  we  can  finally  discuss  in  detail 
the  various  proposals  for  solving  the  prob- 
lems we  have  in  our  current  network.  This  is, 
of  ccMirse,  where  the  real  fun  is.  In  a  field  as 
fast-moving  as  computer  networking,  plenty 
of  heated  controversies  arise.  Some  things, 
like  the  order  in  which  the  bytes  of  a  packet 
header  should  be  transmitted  on  a  channel, 
are  akin  to  deciding  whether  cars  should  be 
driven  on  the  left  or  right  side  of  the  road. 
Clearly*  which  procedure  is  actually  chosen 
is  much  less  important  than  getting  eveiy- 
body  to  do  it  the  same  way! 

Other  issues,  such  as  where  (or  if)  a  given 
function  ought  to  be  performed,  arc  much 
more  fiindamental  and  reflect  the  different 
philosophies,  objective,  and  biases  of  the 
various  designers.  Some  of  these  differences 
can  be  very  deep,  which  is  why  the  (often 
heated)  discussions  about  them  are  common- 


ly loiowTi  as  the  Holy  Protocol  Wars.  The 
mere  existence  of  a  controversy,  however, 
usually  indicates  that  no  single  approach  is 
ideal  in  all  situations,  so  it  is  very  impor- 
tant to  understand  fully  the  pros  and  cons  of 
each  side. 

As  mentioned  earlier,  the  current  ** packet 
switches'  *  in  our  networks  (i.e.,  digipeaters) 
are  completely  stateless,  and  this  accounts  for 
some  of  our  problems  (large  packet  headers, 
lack  of  hop-by *bop  acknowledgments).  So 
one  question  is:  *'How  much  state  should  be 
added  to  each  packet  switch  to  solve  these 
problems?"  To  do  hop-by -hop  acknowledg- 
ments, for  example,  the  switch  will  have  to 
hold  each  packet  in  a  buffer,  retransmitting  it 
if  necessary  until  the  next  switch  acknowl- 
edges it. 

To  eliminate  the  need  for  the  user  to  spa:ify 
die  complete  "source  route"  in  each  packet, 
the  switch  wiU  need  to  maintain  its  own 
"routing  table."  Given  the  information  car- 
ried in  each  packet,  this  table  determines 
where  the  packet  should  be  sent  next.  Should 
this  routing  table  be  based  solely  on  destina- 
tion addresses  (thereby  requiring  the  destina- 
tion address  to  be  carried  in  each  packet),  or 
should  it  also  contain  information  about 
whatever  end-to-end  "connections'*  that 
might  exist  so  that  each  packet  need  not  carry 
the  entire  address?  This  is  the  crux  of  the 
famous  '*datagram  vs.  virtual  circuit"  argu- 
mem.  A  virtual -circuit  (also  called  '"connec- 
tion-oriented") network  requires  that  each 
switch  along  the  path  be  notified  in  advance 
of  the  transmission  of  data,  so  that  a  fixed 
route  for  the  data  can  be  set  up.  The  CCITT 
protocols,  such  as  X.25  and  X.75,  are  gener- 
ally in  this  class.  In  contrast,  in  a  datagram 
(**connK:tionlcss*')  network,  the  intermedi- 
ate packet  switches  handle  each  packet  as  a 
self-contained  entity  without  regard  to  any 
end-to-end  connections  that  might  exist  at  a 
higher  layer  (generally  at  level  4,  the  Trans- 
port layer).  The  ARPA  Internet  Protocol  is  in 
this  category* 

Rather  than  delve  more  deeply  into  the 
issues  (and  risk  cries  of  '"foul'"  and  "equal 
time**  from  the  virtual-circuit  advocates, 
since  Fll  admit  to  being  the  chief  advocate  of 
the  datagram  approach)  I  refer  the  interested 
reader  to  the  papers  published  in  the  Fourth 
ARRL  Computer  Networking  Conference,^ 

Routing  and  Addressing 

Presently,  AX  25  requires  the  user  to 
specify  a  digipeater  path  to  any  nonlocal 

destination.  Obviously  it  would  be  very  de- 
sirable to  automate  this  task,  because  it  is  at 
best  tedious,  and  at  worst  impossible  when 
the  necessary  information  about  a  remote 
area  isn*t  available.  The  "real'*  network  to- 
wards which  we  are  evolving  will  do  this 
automaiicaliy^  so  the  user  will  only  have  to 
give  the  destination  address.  Packet  switches 
will  determine  their  own  routes  to  each  desti- 
nation and  regularly  exchange  this  informa- 
tion with  other  packet  switches.  In  the  worst 
case,  each  packet  switch  would  have  to  main- 
tain a  complete  list  of  every  other  station  in 
the  network  along  with  the  next  hop  to  be 
used  in  reaching  that  station. 
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This  is  b^:rause  amateur-radio  callsigns  (at 
least  in  the  U.S,)  do  not  give  any  definite 
indication  of  the  station's  location;  a  licensed 
amateur  is  free  to  move  anywhere  in  the 
country  while  retaining  the  same  callsign. 
This  is  an  example  of  what  is  called  "flat 
addressing/*  where  addresses  don't  neces- 
sarily indicate  anything  about  location  within 
the  network*  Because  the  stations  can  move  at 
will,  flat  addressing  is  clearly  a  great  conve- 
nience to  the  user.  The  only  requirement  is 
that  each  address  be  unkjue,  and  the  govem- 
meni  already  guarantees  this  to  be  true  with 
amateur-radio  callsigns. 

(One  clever  way  to  allocate  flat  addresses 
in  a  non-amateur  network  without  explicit 
central  coordination  is  to  use  the  serial  num- 
bers on  paper  money :  tape  a  dollar  bill  to  your 
computer  and  the  government  again  guaran- 
tees you  a  unique  number.)  Flat  addr^sing  is 
just  fine  when  everyone  has  a  direct  path  to 
everybody  else*  since  you  don't  have  to  keep 
a  big  routing  table. 

The  alternative  to  flat  addressing  is  hierar- 
chical addressing,  where  the  approximate  lo- 
cation of  each  station  is  encoded  in  its  ad- 
dress. An  example  of  this  is  the  telephone 
network;  the  area  code  locates  the  phone  to  a 
state  or  portion  of  a  stale,  while  the  exchange 
generally  narrows  the  area  to  a  town  or  por- 
tion of  a  city.  While  less  convenient  lo  the 
user  (you  have  to  change  your  phone  number 
when  you  move),  hierarchical  addressing 
clearly  saves  an  enormous  amount  of  routing 
table  space.  (With  the  cost  of  computer  mem- 
ory plummeting  toward  zero,  though,  it  is  not 
unthinkable  that  flat  addressing  even  in  the 
telephone  network  could  become  practical  in 
the  future,) 

For  the  near  future,  however,  it  seems  lifa- 
ly  thai  some  form  of  hierarchical  addressing 
will  be  used  in  the  new  networks  being 
designed,  This  means  that  the  network  will 
need  more  than  just  the  callsign  of  the  sta- 
tion you  want  to  communicate  with.  Fortu- 
nately, the  user  need  not  be  concerned  with 
having  to  remember  everyone  else's  network 
address.  Special  stations  could  be  set  up  to 
provide  ''directory  assistance" '  service,  and 
ttiiS  service  can  be  checked  automatically  by 
the  user*s  computer  each  time  he  wishes  to 
communicate. 

Transport  Protocols 

As  mentioned  earlier,  there  are  two  schools 

ofthoughi  on  which  '  *truc"  network  (level  3) 
protocol  ought  to  be  used  in  amateur  packet 
radio  so  that  AX, 25  could  go  back  to  being 
"just''  a  link'level  prot<KoL  It  turns  out  that 
the  internetworking  protocols  developed  by 
ARPA  (IP,  based  on  datagrams)  and  CCITT 
(X.75,  intended  for  the  interconnection  of 
Public  Data  Networks  operated  by  different 
companies  or  countries,  and  based  on  inter- 
connecting X.25  virtual  circuits)  are  both 
possible  bases  for  building  an  amateur  net- 
work, (Consider  a  local  rf  "community"  to 
be  the  subnetworks  making  up  the  amateur 
radio  internetwork/)  Both  can  operate  on  top 
of  AX,25  level  2  as  the  subnetwork  (local 
area)  protocol,  using  it  to  provide  the  hop-by- 
hop  acknowledgments  which  are  generally 
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considered  necessary  for  performance  rea- 
sons in  amateur  packet  radio.  (Other  I  ink -lev- 
el protocols  are  also  suitable  for  use  under  IP; 
see  '^  for  a  detailed  discussion.) 

Most  networks,  datagram  or  virtual  cir- 
cuit, do  a  very  good  job  of  getting  packets  to 
their  desiinaiion.  No  network,  though,  can 
guarantee  absolute  100%  reliability — just  as 
the  U.S.  Postal  Service  can't  guarantee  that 
they'll  never  lose  a  letter.  Recovering  from 
these  (hopefully  rare)  losses  is  the  job  of  the 
Transport  layer. 

The  Transport  layer  operates  on  an  "end- 
to-end"  basis.  It  detects  when  packets  get 
"lost  in  the  mail,''  taking  action  to  miikc  sure 
that  the  lost  information  is  retransmitted.  The 
Transport  layer  is  relevant  here  because  its 
design  is  hcaviJy  influenced  by  the  services 
provided  (or  not  provided)  by  the  network- 

The  Transport  (level  4)  protocols  used  to 
provide  flow  control  and  error  recovery  on  an 
cnd-io-end  basis  would  be  the  ARPA  Trans- 
mission Control  Protocol  (TCP)  in  the  case  of 
IP,  or  one  of  the  simpler  "X,224  Transport 
Classes''  in  the  case  of  X.75.  Here  we  see  an 
example  of  a  tradeoff  in  the  network  design: 
A  datagram -based  network  has  simpler  pack- 
et switches  than  a  virtual-circuit  network,  but 
requires  a  more  complex  transport  protocol. 

Devdopment  Status 

Considerable  progress  has  been  made  in 
the  implementation  of  these  protocols  in  the 
amateur  service.  At  the  5th  Amateur  Radio 
Computer  Networking  Conference,  spon- 
sored by  the  ARRL  at  Orlando  in  March  of 
1986,  the  following  demonstrations  were 
given: 

1,  The  ARPA  protocols:  IP  (network); 
TCP  and  UDP  (connection-oriented  and  con- 
nectionless transport  protocols,  respeciive- 
ly);  Telnet,  FTP,  and  SMTP  (the  presenta- 
tion-layer protocols  for  remote  login,  file 
transfer,  and  mail  transfer,  respectively)-  I 
wrote  these  protocols  in  C  and  demonstrated 
them  on  a  Xerox  820,  although  my  code  has 
also  been  ported  to  a  variety  of  other  proces- 
sors. (The  source  code  is  available  free  of 
charge  to  anyone  wanting  to  experiment  with 
it  for  noncommercial  applications;  send  me  a 
blank  5.25"  DSDD  MS-DOS  or  8"  SSSD 
CP/M  floppy  with  return  SASE.) 

2,  A  virtual -circuit  net  work- 1  eve  I  protocol 
based  on  a  modified  form  of  CCITT  X.75,  It 
was  written  in  Z-80  assembler  by  How-ie 
Goldstein  N2  WX  and  run  on  the  TA  PR  TNC- 
2.  Connections  were  established  on  an  end- 
to-end  basis,  with  hqs^by-hop  acknowledg- 
ments provided  by  die  AX, 25  link  layer. 
Persons  interested  in  experimenting  with  this 
software  should  contact  Howie, 

Conciustons 

This  is  indeed  an  exciting  time  for  amateur 
packet  radio-  Although  this  article  was  neces- 
sarily brief,  I  hope  that  you  have  gained  some 
understanding  of  the  considerable  progness 
being  made  in  the  area  of  higher- lev  el  proto- 
cols. These  developments  will  be  an  essential 
part  of  a  unified  network  operating  on  a 
national  and  international  scale  that  will 
be  both  more  efficient  and  easier  to  use  than 


the  local-area  networks  dtai  exist  today.  This 
will  foster  an  even  closer  coupling  between 
personal  computers  and  radio  communica- 
tions. The  ARRL  sponsors  activities  to  pro- 
mote and  coordinate  the  development  of  this 
technology,  primarily  through  the  Ad  Hoc 
Committee  on  Digital  Communications  and 
the  annual  Amateur  Radio  Computer  Net- 
working Conferences* 

The  uses  to  which  the  amateur  network  wiU 
be  put  are  limited  only  by  our  imaginaiions. 
The  potential  of  this  network  for  public 
service  and  disaster  communications  is  clear- 
ly enormous,  it  will  provide  the  opponunity 
for  amateurs  to  gain  inexpensive,  hands-on 
experience  with  a  technology  very  relevant  to 
the  non-amateur  world.  On  the  basis  of  these 
and  other  achievements,  amateur  packet-ra- 
dio networking  has  done  and  will  continue  to 
do  much  to  advance  the  Basis  and  Purpose  of 
the  Amateur  Radio  Service  as  stated  in  FCC 
Part  97.1, 

The  possibilities  are  limitless,  so  if  you 
have  an  interest  in  contributing  to  this  effort, 
by  all  means  jump  right  in!  One  request, 
though:  Please  let  the  rest  of  us  know  what 
you're  up  to.  Write  papers  and  articles  on 
your  work  whenever  you  feel  you  have  some- 
thing of  interest.  Son^  very  interesting  pack- 
et-radio developments  have  gone  largely  un- 
noticed because  the  people  involved  never 
thought  it  worth  mentioninglH 
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Lightning  Never  Strikes 

Ham  radio  vs.  Mother  Nature:  Can  you  survive?  Protect  your 
investment — and  your  life — with  these  few  simple  precautions. 


i 


I 


Since  my  article,  "Defuse  RFI/*  ap- 
peared in  the  October,  1983,  issue,  IVe 
been  bombanied  by  requests  for  more  in- 
formation on  lightning  protection  and 
grounding  in  generaJ,  no  here  is  some  simple 
informatiofi  that  covers  just  about  any 
grounding  situation. 

When  Ben  Franldin  invented  the  lightning 
rod,  it  kept  the  bams  from  burning  down,  bui 
Ben  went  to  his  grave  wondering  why  no  one. 
had  ever  seen  lightning  sitrike  one,  even 
though  he  had  solved  the  problem. 

The  reason  is  very  simple:  A  lightning  rod 
doesnU  attract  electrical  atmospheric  dis- 
charges, it  establishes  a  constant  electrical 
drain  which,  in  effect,  neutralizes  an  area 
of  approximately  500  square  yards,  There- 
fore, lightning  will  strike  a  tree  because  the 
tree's  resistance  is  higher  than  that  of 
the  ground  {which  has  a  very  low  resistive 
value). 

Living  where  thunderstorms  are  bom,  I've 
had  a  tot  of  experience  in  protecting  homes 
where  the  owners  have  lost  TVs,  stere- 
os, microwave  ovens,  and  even  atrium  wa- 
ter pumps.  Usually  Vm  the  last  one  called: 
The  first  recourse  is  usually  to  call  a  TV 
repair  shop^-getting  a  man  to  come  out 
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GnouMO  ft<i0  eft. 


Fig.  L  Simple  precautions  to  protect  your  home  from  lightning. 


and  survey  the  situation  and  give  an  esti- 
mate (usually  over  $1000)  bas^  on  a  lot  of 
wrong  approaches  and  a  lack  of  fundamen- 
tal knowledge  (which  unfortunately  is  typi- 
cal). At  this  point  the  home-owner  caUs  a 
consulting  engineer  (me),  figuring  it  can'i 
cost  much  more,  and  wants  a  second  opinion. 
I  quote  about  S200  for  parts  and  labor  and 
come  out  smelling  like  a  rose  money-  and 
reference-wise.  The  following  is  a  handy 
^'instruction  manuaF*  on  how  to  do  it  simply 
and  correctly. 

The  first  step  is  to  drive  a  6-8-foot  ground 
rod  next  to  the  foundation  of  the  building, 
where  moismre  is  retained  by  capillary  ac* 
tion.  Don*t  use  the  "'saddle"  clamp  that 
comes  with  the  ground  rod  since  it  is  subject 
to  electrolysis  and  will  loosen  all  by  itself*— 
go  to  an  auto  supply  store  and  get  a  stainless- 
sieeU  worm-drive,  universal  fiiel-hose  clamp 
about  ^A '  *  larger  than  the  diameter  of  the 
ground  rod.  DonH  over-tighten  this  clamp  as 
it  strips  out  at  about  6  psi;  so  good  and  tight  is 
tight  enough  for  the  ground  connection  {it 
won't  loosen).  Waterproof  with  acrylic 
spray,  silicone  seal,  or  nail  polish. 

I  then  use  a  10-fooi  section  of  TV  steel 
mast,  a  5-foot  tripod,  a  trailer-hitch  ball,  and 

enough  #8  wire  to 
reach  from  one  lag 
screw  of  the  tripod 
moynt  to  the  ground 
rod.  According  to 
the  U.S.  electrical 
code,  the  wire  does 
not  need  to  be  insu- 
lated, but  no  splices 
are  permitted-  The 
tripod  mounting 
should  be  water- 
proofed with  roofing 
tar  or  silicone  seal. 
The  ball  is  welded  to 
the  top  of  the  mast 
section.  The  final 
step  is  simply  to  in- 


FUSE  m  BREAKER  BOK  CSIMPLIf  lED) 


Stall  a  GE  120-volt  MOV  (metal-oxide  varis- 
tor)  on  each  side  of  the  ZZO-volt  drop  to 
power  company  ground  (the  bare  wire)  in  the 
fuse  or  breaker  box,  afier  thejuse  or  break- 
ers ,  so  the  breaker  will "  'pop' '  if  the  varistor 
shorts  out.  Turn  the  breakers  off  or  remove 
the  fuses  when  doing  this. 

For  a  ham  with  a  roof-mounted  antenna,  all 
that's  necessary  is  to  run  the  #8  wipe  from  the 
mount  to  the  ground  rod  as  previously  ex- 
plained and  add  the  MOVs.  The  coax  should 
be  broken,  a  PL-259  installed  on  each  end  (at 
the  antenna  mount),  and  a  double-female 
coax  lightning  arrestor  (Blitz  Bug,  etc.)  in- 
staUed  at  the  splice  and  attached  to  the  anten- 
na  mount  with  ^i  stamless-steeU  universal  wa- 
ter-hose ciamp  (auto  supply  store).  This  must 
be  wateFproof<Kl  with  high  quality  electrical 
tape  (Scotch  33  or  88)  or  Coax-Seal  putty. 
The  same  instructions  apply  to  a  tower,  with 
the  exception  of  an  additional  6-8- foot 
ground  rod  installed  at  the  tower's  base.  If  the 
tower  is  50  feet  or  less  from  the  building,  it's 
covered  by  the  **drain  effect"  area  (assuming 
a  *'non- isolated**  anienna^^^therwise  it  ere* 
ates  its  own  drain  effect), 

[n  one  dramatic  case,  a  home-owner  sus- 
tained a  direct  hit  on  the  utility  pole  and 
*'pig"  feeding  his  house  that  literally  blew 
the  pole  out  of  the  ground.  After  the  power 
company  crew  replaced  the  pole  and  trans- 
former, the  person  checked  out  every  electri- 
cal device  in  the  house  and  found  he  hadn't 
lost  a  light  bulb!  He  called  me  and  said  to  use 
him  as  a  reference  anytime  (he's  a  pilot  for 
United  Airlines)  and  confessed  he  had  had 
doubts  as  to  the  effectiveness  of  my  work,  but 
not  anymore! 

In  summation,  I  well  understand  the  nature 
of  the  human  condition  as  to  **  What's  in  it  for 
me?"  outside  of  the  obvious  protection. 
Well,  it's  been  my  experience  that  a  properly 
grounded  station  will  enjoy  a  1-2  S-unit  im- 
provement transmitting  and  receiving,  a  con- 
dition in  itself  that  makes  the  job  worth 
doing!  ■ 
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Bamld  Price  NK6K 
1211  Ford  Avenue 
Redondo  Beach  CA  90278 


And  If  That  Wasn't 

Enough.  .  . 


NK6K  takes  questions  from  the  audience. 


ost  of  the  articles  in  this  issue  are  tuto- 
rial in  nature,  rather  than  Question  and 
Answer.  Wishing  to  leave  no  stone  unturned 
in  the  quest  to  get  you  interested  in  packet 
radio,  we  present:  Packet  Q  &  A. 
The  first  envelope,  please: 

O:  What  is  packet  radio? 
A:  Come  on,  you  can  do  better  than  that. 
Unless  you  have  been  actively  trying  to  avoid 
hearing  anything  about  packet,  you  at  least 
know  that  packet  is  a  way  of  sending  informa- 
tion over  radio  with  computer  assistance.  The 
word  'Vpacket"  is  even  appearing  in  the 
teeny-weeny  prim  of  the  "section  news"  in 
QST.  Packet  is  in  use  by  all  facets  of  the 
hobby,  from  the  purely  technical  side  (com- 
puter nerds)  to  the  purely  communications 
side  (traffic  handlers).  The  box  you  add  to 
your  station  to  do  packet  with  is  called  a 
terminal  node  controller  (TNC>* 
Q:  Fine,  but  what*s  in  it  for  me? 


A:  Now  we're  getting  down  to  it,  eh?  If  you 
are  interested  in  computer  networking,  ama- 
teur packet  radio  is  the  perfect  outlet  for  your 
creative  talents.  The  packet  technical  scene  is 
a  vast  open  area  of  work  waiting  to  be  done- 

If  you  are  not  a  computer  e^tperimemer,  but 
want  to  be  well  infonrked  about  amateur  radio 
in  general,  packet -based  information  systems 
arc  sprouting  up  like  weeds.  On  the  local 
bulletin  board  system.s  (hold  that  question  for 
later)  here  in  Los  Angeles,  you  can  find  Che 
latest  AMSAT  bulletins  and  orbit  predic* 
tions;  the  latest  ham  news  from  the  ARRL 
Letter^  the  W5YI  Report^  and  various  other 
sources;  ihe  text  of  the  latest  FCC  notices; 
and.  of  course,  news  from  the  world  of  pack- 
el.  0±er  areas  carry  any  of  several  DX  bul- 
letins and  propagation  forecasts.  Internation- 
al newsletters  are  starting  to  become  more 
common  as  links  overseas  are  established. 

Packet  can  also  be  used  to  just  chat  with 


PliotoA.  The  N6BGW9  BBS,  running  semi-unattended  on  146.745  MHz. 
80     73  Amateur  Radio  ■  August,  1986 


Q:  What  is  a  bulletin  board  system? 
A:  As  the  name  implies,  a  bulletin  board 
system  (BBS)  is  a  place  to  store  bulletins  so 
that  others  can  read  them,  A  BBS  consists  of  a 
computer  that  has  space  to  store  messages 
and  files  and  a  program  that  allows  hams  to 
leave  and  retrieve  them.  The  messages  may 
be  of  general  interest  (like  gening  a  propaga- 
tion forecast  or  asking  for  a  loan  of  a 
wattmeter)  or  they  may  be  specific  (like  con- 
firming an  SO-meter  schedule), 
Q:  You  sound  as  if  packet  is  the  only  mode 
that  has  thai  stuff.  Aren't  there  RTTY-based 
bulletin  board  systems? 
A:  Yes  there  are,  but  BBS  use  has  become 
widespread  with  packet.  The  first  reason  is 
that  packet  is  faster,  On  two  meters,  packet  is 
running  at  about  1,440  wpm,  as  opposed  to 
100  wpm  maximum  for  Baudot- RTTY.  In 
numbers  that  mean  something,  on  two  meters 
it  would  lake  about  26  minutes  to  setKl  the 
latest  AMSAT  news  at  100  wpm  Baudot  and 
about  2.5  minutes  using  packet.  It  would  take 
52  minutes  to  transmit  the  ARRL  Letter  on 
RTTY  and  five  minutes  on  packet.  Because 
of  this,  not  many  people  would  consider 
putting  a  large  newsletter  on  a  RTTY  mail- 
box—there wouldn't  be  enough  time  in  the 
day  for  20  or  tnore  people  to  read  it. 

The  second  reason  is  that  packet  shares  the 
channel.  Due  to  the  way  packet  works  (and 
you  can  ask  that  later),  several  people  can  use 
the  same  frequency  at  the  same  time.  Thus^ 
while  someone  is  chatting  about  the  weather^ 
someone  else  can  be  reading  a  propagation 
forecast.  Although  both  acts  will  take  a  little 
longer  if  the  frequeiKy  is  shared,  at  least  one 
party  isn*t  gritting  his  teeth,  wailing  for  the 
seventh  person  that  day  to  read  the  same 
message  before  he  can  chat. 

The  final  reason  is  that  packet  detects  any 
errors  that  occur  during  transmission  and 
corrects  them  by  ''asking  for  fills.  *'  Thus,  it 
now  becomes  possible  to  reliably  download 
files  where  a  small  error  can  cause  big  prob- 
lems, like  files  containing  orbit  predictions  or 
a  flic  listing  the  limes  when  the  Heard  Island 


IV 
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DXpedition  wilt  be  on  80  CW.  ff  you  get  a 
wrong  number,  you'll  be  wondering  why  the 
band  is  so  quiet, 

Q;  I  get  my  news  by  listening  to  Bud  replay 
the  Westlink  tape  on  the  local  repeater.  Why 
should  I  invest  in  new  gear? 
A:  A  buJletin  board  system  h  there  when  you 
are.  If  you  want  to  get  your  news  from  Bud, 
you  have  to  be  there  when  Bud  is  holding 
forth  on  the  repeater.  If  you  get  moved  to  the 
night  shift  at  work,  there  goes  your  news,  A 
BBS  (a  non-real'iime  system)  frees  you  from 
the  clock  and  Bud's  schedule.  You  can  even 
talk  CO  Bud  on  the  BBS  or  leave  him  messages 
that  he  can  read  when  he's  available,  and  Bud 
can  store  messages  for  you  when  you're  not, 
Q:  All  this  is  fine,  but  I'm  a  HAM,  not  a  news 
hawk,  if  I  want  news  I'll  watch  cable.  What 
good  is  packet  to  real  hams  and  not  computer 
nerds? 

A:  In  addifion  to  the  above  types  of  activity, 
packet  is  used  by  hams  who  simply  want  to 
chat,  just  as  on  RTTY,  AMTOR,  and  CW. 
Q:  Bui  what  do  you  talk  about? 
A:  Anything  of  mutual  interest  or  even  of 
unilateral  intercsl.  Packet  jusi  moves  the 
characters;  what  you  put  in  is  up  to  you* 
Q:  My  buddy  told  me  packet  is  only  one- 
on-one,  that  you  can'!  have  a  round-table 
discussion. 

A;  Yoii  can  have  a  round-table  discussion  on 
packet,  either  one-to-many  or  many-to- 
many.  These  work  best  when  everyone  can 
hear  evetyone  else,  either  directly  or  through 
a  duplex  repeater.  Every  Monday  night  in  the 
Los  Angeles  area,  at  9  p.m.  on  the  N6GPP 
repealer  (146 J45  inn46.745  out),  a  packet 
round  table  is  held.  One  occurred  last  night 
while  I  was  writing  this. 

The  way  it  works  is  everyone  connects 
up  in  pairs  and  sets  the  packet  equipment 
up  so  that  other  conversations  are  also 
displayed.  Everyone  can  now  see  everyone 
else.  Because  N6GPP  is  a  digital  duplex  re- 
peater (described  later),  any  packet  sent  by 
you  thai  is  heard  by  your  connect  panner  will 
be  heard  by  everyone  else.  Any  packet 
missed  by  everyone  else  will  also  have  been 
missed  by  your  partner,  and  your  TNC  will 
resend  it. 

In  the  net  last  night,  there  were  30  people 
checked  in.  In  the  time  the  major  portion  of 
the  net  occurred— from  9  p.m.  to  11:30 
p.m.— 69*000  characters  were  sent.  This  is  a 
count  of  characters  actually  typed  by  some- 
one, and  does  not  include  retransmissions  or 
callsigns.  Thai  comes  out  to  about  460  char* 
acters  per  minute,  or  92  wpm.  Tliat  doesn^t 
mean  thai  there  were  any  92-wpm  typists  on 
the  net;  30  people  typing  at  3  wpm  would 
have  the  same  effect. 

Q:  What  do  you  talk  about  in  a  packet  round 
table. 

A:  Anything  you  want.  Topics  discussed  on 
last  night's  net  included:  The  Stoner  proposal 
for  a  Public  Digital  Radio  Service;  AMSAT's 
upcoming  Phase-3C  launch;  no  code,  with 
support  for  and  against;  the  number  of  re- 
peaters in  England;  hard  disk  problems  with  a 
local  mailbox:  tightrope- walking  pigs  (don*t 
ask  me  why);  how  to  get  more  people  inter- 
^ted  in  amateur  radio;  open  versus  closed 


Photo  B.  This  station  is  equipped  for  packet  use  on  HF^  VHF^  UHF,  and  OSCAR  JO.  See  text. 


repeaters  on  70  cm;  autopatches,  good  or 
bad;  compact  digital  audio  discs  and  the 
music  on  them;  Captain  Midnight  of  HBO 
fame;  and  a  lot  of  miscellaneous  background 
chatter. 

In  general,  you  talk  about  the  same  things 
anyone  talks  about  on  a  ham  net. 
0*  Real  hams  don't  use  nets.  Can  I  call  CQ? 
A:  Yes.  You  can  direct  your  CQ  into  distant 
areas  by  using  packet  repeaters  called 
digipeaters,  and  you  can  include  text  with  the 
CQ— for  example.  **CQ  anyone  who  wants 
to  talk  about  fly  fishing,"  You  can  also  set 
your  TNC  up  so  that  it  displays  only  packets 
sent  by  people  calling  CQ.  In  fact,  you  can  set 
up  some  TNCs  to  not  display  packets  from 
certain  people,  so  if  someone  is  sending  data 
you  don't  want  to  see,  you  don't  have  to  see 
it.  There  is  no  troth  to  the  rumor  that  TNCs 
come  from  the  factors^  trained  to  ignore  pack- 
ets containing  editorials  from  W2NSD/1 . 
Q:  Speaking  of  callsigns  with  *7"  characters 
in  them,  my  TNC  won't  let  me  use  my  full 
calL  G4JPZ/W6.  Why  not? 
A:  The  number  of  characters  devoted  to  stor- 
ing the  callsign  of  packet  stations  was  a  Big 
Issue  in  ye  olden  days.  The  call  is  sent  in 
every  packet,  and  the  fewer  characters  of 
overhead,  the  beuer.  The  number  agreed  on 
was  six,  as  this  would  contain  all  the  charac- 
ters needed  to  uniquely  identify  a  station  us- 
ing  the  call  as^^iened  bv  its  ht>mc  eovemmeni, 
Q:  What  does  the  number  in  packci  callsigns 
like  WB6YMH'2  mean? 
A:  Each  TNC  must  have  a  unique  identifier. 
Because  a  ham  can  own  more  than  one  TNC, 
just  as  he  can  own  more  than  one  radio,  it  is 
necessary  to  have  a  way  to  distinguish  the 
various  TNCs  owned  by  WB6YMH.  The 
number »  called  a  secondary  station  identifier 
(SSID).  is  used  for  that  purpose.  SSIDs  run 
from  0  to  15;  0  is  assumed  if  no  number  is 
stated.  There  have  been  various  schemes  pur* 
posed  to  "band  plan* '  the  numbers— e.g. ,  0  is 
your  personal  station,  1  is  your  first  digipeat- 
er,  7  is  your  satellite  gateway,  etc. — but 


none  of  ihem  have  yet  caught  on*  There  are 
too  many  types  of  stations  and  not  enough 

numbers. 

Q:  Is  packet  used  for  public  service? 
A:  ril  give  you  an  example.  Pittsburgh, 
Pennsylvania,  recently  had  a  marathon,  and 
as  usual  hams  supplied  public-service  com- 
munications. Packet  was  used  to  move  infor- 
mation on  downed  runners  from  out  on  the 
course  to  the  finish  line,  where  family  and 
friends  waited.  A  packet  base  station  was  set 
up  at  the  end  of  the  course,  consisting  of  a 
Compaq  computer  running  a  data-capture 
program,  a  TNC-1,  and  a  printer.  A  batteiy- 
powered  mobile  packet  station  was  placed  in 
a  truck  that  drove  along  the  course.  This 
station,  made  up  of  a  Data  General  I  laptop 
computer  and  a  TNC-2,  stopped  at  15  aid 
stations,  gathering  names  and  dispositions 
for  relay  to  the  finish  hne.  The  names  were 
typed  on  a  keyboard  only  once;  after  they 
were  transferred  via  packet  to  the  base  sta* 
tion,  they  were  printed  by  the  computer  and 
posted  in  the  reunion  area.  Two  digipeaters 
were  used  at  different  points  along  the  26- 
mile  course:  W3VC  and  WA3YOA-3. 
N3CVL  and  W3MC  ran  the  ba^c  station; 
WA3HGW  was  in  the  truck. 
Q:  I  hear  a  lot  of  different  names  for  repeaters 
in  the  packet  world.  Why  are  there  so  many 
kinds,  and  what's  wrong  with  using  just  a 
regular  repeater? 

A;  The  major  types  of  repeaters  youll  hear 
about  are  voice  repeater,  digipeater^  dual- 
port  digipeater,  and  digital  duplex  repeater. 
We'll  take  them  one  at  a  time. 

The  term  voice  repeater  refers  to  the  tradi- 
tional repeater  commonly  found  in  the  two- 
meter  band.  In  most  such  repeaters,  the  audio 
output  from  a  receiver  is  passed  more  or  less 
directly  to  the  audio  input  of  a  transmitter* 
Any  FM  signal  heard  by  the  receiver  is  sent 
out  of  the  transmiuer.  It  is  therefore  possible 
to  send  packets  dirough  a  ** voice''  repeater. 
It  is  inadvisable  to  do  so,  however,  on  any 
repeater  in  which  the  user  support  communi* 
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Fig.  L  Packet  repeater  configurations. 


ty  is  nc3t  Interested  in  such  activity.  Nothing  is 
more  certain  to  bring  the  villagers  up  the 
winding  path  to  your  castle's  digital  laboraio* 
ly  with  torches  and  flaming  pitch  than  pump- 
ing **braaaaap"  through  the  local  voice  re- 
peater during  the  nighdy  bull  session. 

By  **user  suppon  community/'  I  mean 
those  individuals  who  make  up  the  repeater 
group  and  support  the  repeater  with  time, 
talent,  or  other  resources  lo  keep  it  running* 
Cretins  who  think  the  repeater  is  a  public 
utility  can  be  ignored  as  always.  There  are 
plenty  of  other  frequencies  around,  so  stay 
away  from  the  *'No  Digital' '  voice  repealers, 
and  we  Ml  hope  they  stay  away  from  the  S45,0 
through  145. 1  digital  area.  Fortunately,  only 
a  few  of  the  misguided  individuals  in  the 


**My  license  says  I  can  transmit  anywhere 
Pan  97  says  1  can"  group  have  foimd  their 
way  into  packet. 

A  digipeater  is  a  digitain^nly  device.  As 
shown  in  Fig,  1(a),  It  is  the  simplest  of  all 
packet  devices,  consisting  of  a  TNC  and  a 
transceiver.  A  terminal  is  us^  initially  Xq  set 
the  TNC's  parameters,  but  it  is  not  required 
for  operation.  A  digipeater  is  a  simplex  re- 
peater. It  listens  for  packets  on  a  frequency, 
checks  them  for  accuracy,  and  then  retrans- 
mits them  on  the  same  frequency.  Any  packet 
station  can  serve  as  a  digipeater.  Stations 
intended  for  remote  or  mountaintop  service 
are  usually  * 'hardened*'  (see  **Survival 
Training  For  Moumaintop  Digtpeaters''  in 
this  issue). 


—      Tc3:NK6K    De:UA9t>^    ftciHK  ^^essage    Returned 


I  1 

r  1 

I  1 

I  I 

\  [ 

I  I 

I  I 

I  I 

I  \ 

\  I 
I 

A  I 


llsgi    TR      SiiEo     To  FriDO        p   BBS      Date  Title 

41 R7      Y       1116    WA9FMQ    MK6K         UlIWI       8^(^5  2 2    M«SSag«    froiiE   UO-11    DCE 
Vo-a  W33RV>tf    sua    ^t<m  HK6K   Rcvd   a6Ci5;^2/1007r »    Sent    Sb0522/i5l5z 
Via   lJA2SNA-li    5171    From  :;K6K    Rcvd    e6e522/^92jz.    Sent   QeB523/i0eiz 
e  1/2 JUF    :       lia^   «K6K         R-86l55?l /2147    S-36CS22/aS22    EDT 
f  HElii       :    !;K€K  S36    R-aS0S2l/094i      S-a6Ci52J /2151 

Via   If  1  AVI:    62S1    rroin   ;JK6F^    gcvd   366521 /i22B,    Sent    660521/1333 
At  WfiiDZtC:         543    f TQCn  HICGK        Revd  8&C}52fl/l229,    Sent   QC^9&20/1^2& 
Vid  Mill»;F;    63 IB    Proa  UK6K    Rcv<2    86052 l/e72  2Jt,    Svnt    869521/^823^ 
1461    Pros  KK«K   Hcvd   &6a52i;a257£.    Sent   860521/8723r 
514    FrORi   HK6K   Rcvd    B6l?52 J/H249z,    Sent    86^^31 /£}2S5£ 
im%   Ffoca  NK&K   Fcvd   86^^21 /024Bz,    Sent   66OS21/024Sz 


Via 
VIA 
Via 
Via 


I  B 

I 

I  I 

\  \ 

I  I 

[  i 

I  I 


I 


KiUGM: 

lieRLX: 
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Gary  J 

llf^ti^'s   youf   mcfssa^e   routed    frotn  tlie   DCj^   back   to  you.      I   dcntnlinXed 
it   ajround    l&iD(t   utc   Hay    2(3.       Please    send    this   ttoitit^dge    liacl^   Dll   the 
DCE   :So    I    can   get   the    forw«irding  tines.      Thanks,    ti*irald, 

—   To:    NK6K,    cn/KSKA      tie:    ■..■AOFfK?      Re:    Demo 
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Hg,  2.  Vie  fnail-forwarding  network  inaction.  D)  TJte  original  message  sent  on  Uo-IL  C)  Uiai 
message  as  sent  eastward  from  Los  Angeles.  B)  The  message  as  it  arrived  in  Washingion  DC. 
Each  BBS  that  forwarded  it  has  placed  an  ID  stamp  in  the  message.  A)  The  received  message  as 
sent  to  Los  Angeles  again  on  Uo-IL 
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Digipeaters  can  be  'iitiked"  in  chains  of 
two  or  more  on  a  packet-by-packet  basis.  The 
catlsigns  of  digipeateni  can  be  placed  in  a 
packec  along  with  the  source  and  de!»fination 
stations.  Each  digipeater  repeats  the  packet  in 
turn*  which  can  send  the  packet  hundreds  of 
miJes.  Although  this  scheme  does  have  its 
limits,  digipeating  allows  simple  linking 
without  requiring  multiple  radios  ami  anten- 
nas at  the  digipeater  she. 

A  dual-port  digipeater.  shown  in  Fig. 
1(b),  is  a  more  complex  version  of  the  stan- 
dard digipeater.  It  was  first  developed  by  Jon 
Bloom  KE3Z  and  others  at  the  ARRL  lab  in 
Newington,  Connecticut.  A  dual -port 
digipeater  can  digipeat  packets  on  two  radios 
at  the  same  time.  Although  this  is  more  com- 
plex in  terms  of  rf ,  the  advantage  is  that  two 
frequencies  can  easily  be  linked  together. 
Packets  received  on  one  frequency  can  be 
repeated  on  the  same  frequency  or  on  another 
one  by  the  other  radio.  Which  frequency  is 
used  is  controlled  by  tables  in  the  digipealer's 
software.  Aside  from  Unking  packet  commu- 
nities on  two  frequencies,  the  dual-port 
digipeater  can  be  us^  to  move  packets  off  of 
a  heavily  used  local  frequency  and  onto  a 
•'backbone"  frequency. 

For  example,  suppose  that  most  of  the 
packet  users  on  the  East  Coast  were  on 
145,01  MHz.  If  you  try  to  use  a  string  of  four 
standard  digipeaters  on  145.01  to  connect  to 
someone  300  miles  away,  you  would  have  lo 
contend  with  all  the  other  users  of  145.01 
throughout  the  JOO-mile  range.  Obviously  ^  if 
50  p^jple  are  trying  to  share  a  single  fr^uen- 
cy  equally*  the  most  you'll  get  for  yourself  is 
1/50.  which  isn't  much.  Now  let's  assume 
that  there  is  a  dual-port  digipeater  at  both 
ends  of  the  chain,  one  where  you  are  and  one 
300  miles  away-  You  transmit  your  packet  on 
145.01,  and  it  is  retransmitted  on  a  second 
frequency,  perhaps  220.95  MHz.  Your  pack- 
et could  then  go  down  a  string  of  standard 
digipeaters  on  220.95  until  it  gels  to  the  end, 
where  it  would  be  repeated  back  onto  145.0  L 
The  advantage  is  that  you\e  bypassed  all  the 
local  traffic  on  145,01  between  the  two  ends, 
A  **backbone**  is  just  like  an  interstate  high- 
way. If  access  is  limited  to  occasional  on- 
ramps,  it  can  be  used  to  bypass  business 
districts, 

An  D-port  digipeater  is  just  a  bigger  dual* 
port  digipeater.  As  shown  in  Fig.  1(c),  you 
can  add  as  many  ports  (places  to  stick  radios) 
as  the  hardware  will  bear.  The  original  dual- 
port  code  was  first  implemenfol  on  a  Xerox 
820 ♦  which  had  two  pons.  A  device  called  a 
FAD  board «  designed  by  the  FA  DC  A  group 
in  Florida  and  available  from  TAPR,  extend- 
ed that  capability  to  four  ports^  Contact 
KE3Z  at  the  ARRL  if  you  want  a  copy  of  the 
software. 

A  digital  du|riex  repeater  \s  much  like  a 
voice  repeater  except  that  bits  are  passed  be- 
tween the  receiver  and  transmitter  rather  than 
audio.  Fig.  1(d)  shows  such  a  device.  Audio 
from  the  receiver  is  passed  to  a  demodulator. 
Data  from  the  demodulator  is  passed  first  (o  a 
modulator  and  then  to  the  transmitter,  which 
is  transmitting  on  a  frequency  other  than  the 
receive  frequency. 
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YOU'VE  READ  THE  ARTICLE,  NOW  BUILD  THE  KIT! 

The  Digital  RTTY/Packet  Tuning  Indicator  featured  in  this  rrionth's  "Precision  Packet 
Tuning"  (p.  40)  is  available  in  kit  form.  This  is  easily  one  of  the  most  accurate  tunmg  aids 
ever  devised  (resolution  of  10  Hz  with  no  calibration  required!).  If  you  are  serious  about 
packet  or  RTTY,  you  won't  be  happy  with  any  other  tuning  device. 

This  kit  is  slightly  different  from  the  article  version;  it  includes  a  larger  EPROM  to  give 
you  switch-selectable  HFA^HFtone  pairs.  The  PCB  is  double-sided  and  solder-masked. 

Item  #  Description  Price 

&8&01  Digital  Tuning  Indicatof  kit.  complete  $79.95 

8S602  Digital  Tuning  Indicator  kit  without  cabinet  $72.95 

68603  Digital  Tuning  Indicatof  PCB  and  EPROM  $22.95 

88601/OPT  Options  (extra  50k  pot  and  switch)  $  6.50 

Send  your  check  or  money  order  to  Valley  Electronics.  PO  Box  1 101 ,  Hillsboro  NH  03244. 
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P.O.  Box  4405 
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SAT  9AM-3PM 
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ICOM 

•25  watts 

•^arge  LCD  readout 
•wideband  coverage 
•21  memory  channels 

IC-28A  Ham  Net  $419.00  Call  for 

2  Meter  Mobile  special  Inlroductojy  Price 
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Welz  Meters 


WELZ 

Lots  of  Welz 

Meters  in  Stock 
Call  for  Special 
Pricing  and 
Details 


TERMS: 

Prices  Do  Not  Include  Shipping. i 

Price  and  AvailabiMty  Subject  to] 

Change  Without  Hotice 

UPS  COD  $2.50  P^f  Package 

MOST  ORDERS  SHIPPED 
SAME  DAY 
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10  Memories 
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•built-in  500  Hz  CW  filter 
•electronic  keyer  included 
•100%  duty  cycle 


Ham  N«t  S1 499.00  Call  Jorl 
H  F  Transceiver  special  introductory  Price 


AEA  •   ARAL    •   AUNCO   •   ALLlAfJCE    -ALPHA  OFLTA   •    AMECO   •   AMERjTRON    •   ANTEl^NA 
SPECIALISTS  •  ASTRON  •  BiW  •  BENCHER  *  BUTTERNUT  •  CSl  •  CAU  BOOK 

•  COMMUNiCATION  SPECiALlSTS  •  CUSHCRAFT  •  DAiWA  •  DATASCAN  *  H&L  •  HUSTLER 
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ORDERS  AND  PRICE  CHECKS  ONLY,  PLEASE 
INFORMATION  AND  INDIANA 
SERVICE  DEPT. 


1-800-523-7731 
812-422-0231 

812-422-0252 


"When  You  Buy,  Say  73" 


73  Amateur  Radio  •  August,  1986    83 


Photo  C  h  I/O  The  Dog  (NK6K*4)  burying  the  CWkey. . . 


Photo  D, . ,.  oriske  resurrecting  it? 


The  advantage  of  ihis  over  an  audio  re- 
peater is  that  each  bit  i^tam  fresh  at  the  trans- 
mitter. The  output  atidio  can  be  more  closely 
controlled.  The  advantage  over  a  digipeater 
is  speed;  the  packet  is  retransmitted  as  it  is 
received,  rather  than  being  repeated  after  it 
has  been  completely  received  and  checked. 
Anoiher  advantage  is  thai,  except  in  fringe 
mem,  each  station  listening  to  the  output  of 
the  repeater  will  hear  exaaly  what  ever>'  oih- 
er  station  is  hearing.  If  one  station  correctly 
received  a  packet,  chances  are  good  that  all 
other  stations  in  range  of  the  repeater  heard  it 
as  well.  This  makes  packet  round-table  s^- 
sions  much  easier  to  hold, 

The  disadvantage  over  digipeaters  is  that  a 
duplex  repeater  will  retransmit  a  damaged 
packet  (one  that  is  weak  at  the  receiver  or  that 
has  suffered  a  packet  collision)  when  two 
packets  from  different  stations  start  at  the 
same  time.  Duplex  repeatei^  cannot  be  llniced 
as  simply  as  simplex  repealers,  since  a  sec- 
ond pair  of  frequencies  must  be  used,  The 
N6GPP  digital  duplex  repeater  in  southern 
California  avoids  this  problem  by  being  a 
hybrid.  It  is  also  a  dual-pon  digipeater;  one 
port  is  connected  to  a  simplex  frequency ,  the 
other  to  the  duplex  repeater.  Packets  received 
Via  the  duplex  input  can  be  digipeated  out  on 
the  third  frequency  and  vice  versa. 
Q:  I  also  hear  about  things  like  bulletin 
boards^  mailboxes,  t'de  servers,  and  hosts, 
Arc  they  the  same  or  different? 
A;  These  names  alt  refer  to  basically  the  same 
thing:  a  computer  attached  to  a  TNC,  per- 
forming  a  central  service  for  other  packet 
users.  They  all  look  the  same  at  the  hardware 
level;  each  is  a  pergonal  computer  and  has  a 
certain  amount  of  disk  space.  The  differeni 
names  specif)'  the  type  of  service  offered  by 
the  system.  The  names  ane  not  standardized, 
and  there  is  some  overlap. 

A  mailbox  implies  that  only  a  mail  storage 
service  is  provided.  Messages »  usually  limit- 
ed in  leng^  by  software  or  convention,  can 
be  stored.  They  can  be  addressed  to  individu- 
als or  groups.  A  facility  usually  exists  to 
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retrieve  messages  based  on  whom  they  are 
sent  to  or  who  sent  them.  Each  mc>ssagc  has 
a  title  tagged  to  it,  which  can  be  displayed 
as  a  quick  summary  of  the  contents  of  the 
mailbox. 

A  file  server  stores  only  files.  The  files  can 
contain  messages,  but  a  file  server  does  not 
have  fancy  retrieval  methods.  Files  are  stored 
by  name  and  retrieved  by  name:  they  do  not 
have  addresses.  Files  can  be  any  size,  and 
usually  contain  long  reports,  newsletters, 
digipeater  maps^  etc. 

A  biilletin  board  system  is  a  combination 
of  a  mailbox  and  a  file  server.  It  has  a  mailbox 
facility  as  well  as  a  place  to  store  large  files. 
This  is  the  most  common  system  found.  Mes- 
sages can  be  placed  in  the  mailbox  that 
describe  the  contents  of  files  placed  in  the  file 
area. 

A  host  system  is  potentially  die  most  pow- 
erful system  of  all.  In  all  of  the  above  sys- 
tems, a  program  is  running  that  *  *  talks"  to  the 
user  and  provides  the  various  services.  In  a 
host  system,  the  user  is  talking  directly  to  the 
computer's  operating  system,  just  as  if  he 
were  at  the  local  keyboard.  He  can  run  a 
variety  of  programs,  including  a  mailbox 
program  if  one  is  available.  One  common 
program  found  on  amateur  packet  hosts  is  a 
sateUiie  orbit  prediction  program  for  tracking 
OSCAR  satellites.  Games  are  also  common. 
Any  computer  can  be  used;  I  have  seen  both 
UNIX  and  CP/M  systems  running  on  packet. 

There  are  many  different  software  pack- 
ages available  to  implement  all  of  the  above 
types  of  network  service  packet  stations  on 
almost  any  computer,  AH  of  them  have  been 
written  by  hams  or  adapted  from  other 
sources  by  hams.  Softw^are  exists  for  Com- 
modore  61.  Apple,  generic  CP/M,  generic 
MS-DOS,  TRS-80  (aU  models  including  the 
100),  UNIX,  and  at  least  one  Data  General 
Mini.  The  quickest  way  lo  get  on  the  trail  of 
this  software  is  to  leave  a  message  to  the 
sysop  of  your  local  BBS.  Another  good  place 
is  ''So  You  Want  To  Be  A  Sysop"  in  this 
issue.  Several  photos  of  packet  BBS  systems 


are  scattered  throughout  this  issue  as  wclL 
Q;  Is  unattended  operation  of  packet  stations 
legal? 

A:  Yes.  The  FCC  recently  issued  a  Report 
and  Order  on  PR  docket  85-105  which  made 
several  changes  to  the  rules  explicitly  permit- 
ting such  operation.  One  example: 

Section  97.69  on  digital  communications  is 
amiended  by  adding  a  new  paragraph  (d),  as 
follows:  An  amateur  station  may  be  ui^der 
automatic  control  when  transmitting  digital 
communications  on  frequencies  50  MHz  and 
above. 

Other  sections  were  added  defining  auto- 
matic control,  and  requiring  that  devices  and 
procedures  be  used  to  ensure  compliance 
with  the  rules.  A  controversial  section  that 
did  not  permit  automatic  control  while  trans- 
mitting third'party  traffic  was  temporarily 
waived,  pending  review,  The  point  of  con- 
tention is  too  complex  to  treat  well  here,  but 
basically  has  to  do  with  the  traditional  defini- 
tion of  third  party^  as  communications  that  do 
not  occur  on  behalf  of  the  control  operator. 
Since  most  of  the  traffic  flowing  on  the  path 
between  Boston  and  New  York  has  little  to  do 
with  the  control  operator  of  a  digipeater  on 
that  path,  that  digipeater  would  not  have  been 
permitted  to  run  unattended.  The  packet 
world  prefers  to  see  third-party  traffic  de- 
fined as  communications  where  one  of  the 
parties  is  not  an  amateur.  Traffic  originated 
by  amateurs  and  destined  for  amateurs  would 
not  be  third  party,  and  would  be  permitted  in 
all  cases. 

The  other  point  packeteers  made  with  the 
FCC  on  this  topic  was  that  once  "real ' '  third- 
party  trmfific  (ix.»  &om  a  non-ham)  was  en- 
tered by  a  ham  into  the  network,  it  need  not  be 
considered  third  party  while  in  the  network. 
The  amateur  who  started  it  on  its  way  has 
already  made  sure  it  complies  with  the  rules. 
As  I  said  above,  the  no-third -party  provision 
was  waived,  pending  review.  The  FCC  asked 
that  packet  stations  be  vigilant,  and  be  on  the 
lookout  for  abus^  and  non-amateur  use  of 
the  network* 
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Photo  A  shows  a  mailbox  system  running 
in  the  unattended  mode.  Hefner  fans,  can  you 
spot  the  Bunny? 

A  final  comment.  The  term  "'automatic 
control*  *  as  used  in  die  FCC  rules  means  that 
the  station  is  unattended.  When  packet  people 
talk  about  an  automated  station,  it  sometimes 
means  that  the  actual  mechanics  of  message 
relaying  is  auiomatic  and  that  an  operator  is 
still  present  and  is  "at  the  control  point/* 
Thus,  if  you  hearsomeoiie  talking  about  auto- 
matic relay  of  messages  on  an  HF  station 
(below  50  MHz),  it  isn't  necessarily  illegal, 
so  long  as  someone  is  actually  at  the  control 
point.  Unattended  operation  of  an  HF  trans- 
mitter, autofnattcally  relaying  messages  or 
not,  is  not  permitted  under  the  current  rules. 
Q:  All  of  the  pictures  of  ham  shacks  in  this 
issue  look  staged.  Everything  is  coo  clean. 
A:  Well,  maybe  folks  did  clean  up  a  bit  before 
the  photos  were  taken.  Therefore,  in  the  in- 
terest of  irmh  in  advertising,  we  present  Pho- 
to B.  This  is  from  the  old  days  of  packet, 
when  bearded  experimenters  toiled  in  base- 
ments  (East  Coast)  or  garages  (West  Coast), 
and  nothing  was  in  cabinets.  To  see  if  you 
qualify  as  a  piacket  pioneer,  try  to  spot  the 
TNCs  in  this  picture.  There  are  two  of  them 
in  clear  view.  This  shack  belongs  to 
WA6JPR,  who  started  up  packet  in  the  Los 
Angeles  area  back  in  1 98 1 .  The  photo  is  from 
late  1983, 

Q:  Tve  heard  both  good  and  bad  things  about 
packet  on  the  HF  bands:  stories  about  auto- 
matic cross-country  message  forwarding 
with  coast-to-coast  relay  24  hours  a  day,  and 
also  that  HF  packet  is  "unusable/'  Who's 
teUing  the  truth? 
A:  Both  have  elements  of  truth. 

Fig,  2  shows  the  amateur  packet  network  in 
full  swing,  and  is  a  look  at  things  to  come.  It 
shows  a  message  that  was  sent  from  the  East 
Coast  to  the  West  Coast  on  the  UoSAT-OS- 
CAR-ll  (XJo-ll)  satellite's  digital  mailbox, 
then  was  sent  back  to  the  East  Coast  using  the 
forwarding  BBS  network,  and  then  sent  back 
to  the  West  Coast  using  Uo-1 1  again. 

The  Uo-1 1  system  is  brielly  described  in 
'*Birds  *N'  Bauds''  in  this  issue;  forwarding 
BBS  systems  are  mentioned  in  "So  You  Want 
To  Be  A  Sysop,"  In  the  forwarding  BBS 
system,  the  message  is  automatically  passed 
from  one  mailbox  to  another,  using  direct 
VHF  paths,  strings  of  digipeaters,  or  HF. 
Each  system  adds  a  line  to  the  front  of  the 
message  when  it  is  passed  on.  Although  one 
of  the  systems  has  its  clock  set  wrong,  and 
some  use  UTC  while  others  use  local  time, 
you  can  see  how  long  the  message  took  as  it 
passed  from  place  to  place. 

The  path  the  message  takes  is  not  necessari- 
ly fixed:  HF  propagation  and  VHF  equip- 
ment outages  affect  the  path  from  hour  to 
hour  and  day  today.  Each  system  tries  to  pass 
the  message  closer  to  its  destination  using  the 
best  path  available. 

Today,  this  system  can  take  longer  than  the 
human-directed  CW/phone  NTS  system  to 
deliver  a  message.  On  the  other  hand,  the 
NTS  system  is  more  labor  intensive,  requir- 
ing humans  to  copy  the  messages  by  hand.  As 
the  packet  network  gets  **smaJier/'  mes- 


sages will  travel  through  the  most  optimum 
path.  The  NTS  system  is  already  taking  ad- 
vantage of  packet  systems  in  those  situations 
where  they  offer  the  best  or  additional  ser- 
vice. Traditional  NTS  networks  are  used 
where  they  offer  the  best  service. 

But  we've  moved  away  from  the  question 
slightly «  The  above  discussion  shows  that  the 
packet  network  is  functioning.  But  is  HF 
packet  the  panacea  that  some  claim  it  to  be? 

Packet  offers  "'perfect  copy/'  where  per- 
fect is  99.999%  plus  a  harder-to-quantify 
number  of  more  nines  to  the  right  of  the 
decimal  point,  (See  the  June  NK6K>  Packet 
column  for  a  further  discussion.)  Packet  does 
this  by  repeating  a  packet  until  it  is  received 
perfectly.  The  problem  is  that  on  a  noisy  HF 
channel,  perfect  can  be  a  long  time  coming. 
Take  a  look  at  the  following  line  of  text  as  it 
might  be  received  by  an  RTTY  station  on  a 
noisy  20-meter  fret|uency : 

THE  QICK  BR  WN  FOXSJUMQS  OVE 
?FD.  DOGS  BACK 

A  human  operator  can  make  a  pretty  good 
guess  that  it  was  transmitted  as  **THE 
QUICK  BROWN  FOX  JUMPED  OVER 
THE  LAZY  DOGS  BACK."  Even  though 
the  message  was  only  69%  correct,  the  infor- 
mation was  passed.  On  packet,  the  message 
would  have  been  rejected,  and  no  informa- 
tion would  have  been  passed.  Score  one  for 
TTY. 

Now  let's  look  at  the  following  line  of  text, 
received  by  an  HF  RTTY  BBS  system: 

TYPE  ORBITS  144 

Can  vou  tell  that  this  was  sent  as  "TYPE 
ORBffsiM"?  No,  and  neither  can  the  BBS 
system,  which  proceeds  to  send  you  15  min- 
utes of  last  week's  orbital  elements.  The 
packet  system  20  kHz  up  the  band  took  three 
tries  to  get  the  line  through,  but  now  it*s 
reading  this  week's  elements.  Score  one  for 
packet. 

WeVe  off  the  path  again.  The  question  was 
**Is  HF  packet  realty  usable?**  It  comes  down 
to  two  things:  hardware  and  user  training. 
The  RTTY  community  has  spent  many  years 
perfecting  terminal  units  (TUs)  that  can  reach 
down  into  the  noise  and  pull  out  signals.  The 
packet  community,  flushed  with  the  success 
of  the  ""cheap  and  easy"  Bell  202  modems 
used  on  two-meter  FM,  started  out  in  HF 
using  another  ''cheap  and  easy'*  source  of 
modems,  the  Bell  103  standard. 

This  standard  grew  in  packetdom  for  the 
same  reason  the  Bell  202  standard  did.  The 
first  person  who  promoted  HF  packet  had  a 
ready  supply  of  Bell  103  modems,  and  he 
made  some  available  to  friends.  Thus,  first 
HF  users  were  on  a  200-Hz  shift,  and  each 
new  user  after  that  used  the  same  standard. 
The  simple  modems  on  the  kit  TNCs  and  the 
later  TNCs  based  on  them  were  retuned  for 
200  Hz  aiKl  pressed  into  HF  service.  The 
reduced-pans-count  TNCs  used  a  telephone 
m*xiem  chip  with  the  same  standard  and, 
presto,  an  HF  modem.  All  of  these  modems 
are  less  than  optimimi  and  miss  some  bits. 
Any  time  a  packet  must  be  repeated,  the  fre- 
quency becomes  more  crowded.  More 


crowding  leads  to  more  bad  packets  and  to 

more  crowding. 

A  close  look  at  the  modems  on  TAPR-style 
TNCs  was  done  over  the  last  winter  to  trv^  to 
improve  HF  performance.  The  changes  pub- 
lished give  an  improvement,  primarily  a  re- 
duced requirement  for  precise  tuning.  More 
importantly,  some  manufacturers  are  ad- 
dressing the  problem  by  making  real  HF 
modems  available  that  are  designed  like  HF 
TUs  and  not  like  telephone  modems,  for  ex- 
ample the  AEA  PM-1 ,  Hams  are  also  begin- 
ning to  modify  RTTY  TUs  and  use  them  for 
packet.  You  can  either  buy  a  $1,000  linear 
amplifier  for  your  station  or  a  $150  modem 
for  the  station  you're  trying  to  talk  to.  As 
more  serious  HF  users  upgrade  their  modem 
capability.,  you'll  notice  that  your  station 
seems  to  get  out  better 

1  also  mentioned  user  training  as  a  factor  in 
HF  viability.  There  arc  upwards  of  70 
parameters  on  a  TNC-  As  shipped,  most  of 
the  defaults  are  correct  for  VHF  use.  Many 
are  dead  wrong  for  HF  use.  The  parameters 
that  will  have  the  most  effect  are  the  packet 
length  and  the  retry  timer  (FRACK).  Experi- 
ment with  these  values  for  the  best  perfor- 
inance  on  HF. 

One  final  thoughi  on  this  fecet  of  HF  oper- 
ating. There  arc  many  forwarding  BBS  sys- 
tems present  on  HF.  Most  of  them  are  on 
14/107  MHz.  These  systems  pass  cross- 
country traffic  ^ni^Ied  through  from  the 
larger  number  of  VHF  BBS  systems  and 
thereby  benefit  a  large  number  of  ham^.  If 
you  connect  to  these  systems  on  14/107  or 
cany  on  a  non-BBS  QSO  on  that  frequency, 
the  foru'arding  systems  can't  forward.  These 
stations  must  congregate  on  a  single  channel 
to  forward  the  mail,  but  individuals  are  free 
to  roam.  Please  do  so.  If  you  have  another 
way  to  access  the  national  forwarding  sys- 
tem, like  a  local  VHF  BBS*  please  use  it 
instead.  If  you  do  see  an  interesting  DX  sta- 
tion working  a  BBS  to  get  news  he  can't  get 
another  way,  once  you  contact  him  move  off 
to  another  frequency.  If  this  sounds  like  the 
concept  of  a  calling  frequency,  it  is.  The 
more  things  change,  the  more  they  stay 
the  same, 

Q:  How  is  DX  on  packet? 
A:  1  knew  you'd  ask  that,  so  I  forwarded 
some  messages  to  various  VHF  and  HF  BBS 
stations  asking  for  DX  information.  In  less 
than  a  week  I  received  four  responses  back 
through  the  for\%'arding  system.  Complied 
from  lists  supplied  by  W0RLI,  WD4BIW, 
W9ZRX,  and  NlDL.  and  a  letter  to 
WB9FLW  from  DUIPOL,  here  is  a  list  of 
countries  with  known  HF  packet  activity: 
5H3,  5V,  9K2,  9M,  CN8,  DL,  DU,  EA.  F. 
G.  GW.  HB,  HK.  U  JA,  KH6,  KL7,  KF4. 
LA,  OH,  ON,  OX,  PA.  PJ.  PY.  SM,  TL  VE, 
VK,W,XE,  YB,  ZFl.ZL,  ZS. 

There  are  probably  more  reports  on  the 
way,  and  there  are  new  countries  coming 
online  every  month, 

Q:  Will  CW  be  replaced  by  packet,  never  to 
be  heard  from  again? 

A;  Of  course  not.  On  the  other  hand,  see 
Photos  C  and  D. 

Class  dismissed.  ■ 
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HawM  Price  NK6K 
12!  I  fordAvtnue 

Redondo  Beach  CA  9Q278 


On  The  Shelf 


osi  amateur  packet  bibliographies  IVe 
seen  recently  are  endless  lists  of  books 
and  articles.  In  this  one.  I'll  mention  only  a 
few»  but  ril  leli  yoy  why  you  might  want  [o 
take  the  trouble  to  look  them  up.  Most  of 
these  references  contain  bibliographies  of 
their  own,  so  you  should  have  no  lack  of 
sources  with  a  little  effort* 

Introductory  Material 

H,  Price,  **Wh3t's  All  This  Racket  About 
Packet,"  eST,  July,  1985. 

H,  Price,  ^Packet  Radio— A  Closer 
Look/' C5r,  August.  1985, 

These  are  basic  intrcxluciions  to  packet  ar- 
ticles. The  second  article  uses  the  TNC-2  to 
describe  what's  in  a  TNC, 

J.  Grubbs,  Get  ***  CONNECTED  to  Pack- 
et Radio .  Qsky ,  1986. 

This  is  the  first  book  published  that  ad- 
dresses the  operational  aspects  of  amateur 
packet  radio  as  practiced  in  1985-1986,  It 
takes  you  from  picking  out  a  TNC  up  through 
your  first  cormect  and  briefly  touches  on 
many  other  topics.  This  is  the  first  of  what 
will  be  an  avalanche  of  "how  to  use  it"  rather 
than  *'how  it  works**  books.  This  is  certainly 
a  niche  that  needs  to  be  filled.  While  intend- 
ing to  keep  the  material  basic,  the  author 
includes  an  extensive  list  of  references  for 
further  study  if  a  topic  catches  your  fancy.  A 
list  of  packet  organizations  and  equipment 
suppliers  is  also  included. 

Several  other  slightly  more  technical  in- 
troductory anicles  have  been  written.  They 
are  a  bit  dated  now  as  most  of  them  refer  to 
the  TNC- 1 -style  TNC,  but  much  of  the  infor- 
mation is  stilt  valid.  They  are: 

M.  Morrison,  D.  Morrison,  and  L*  John- 
son, **Amateur  Packet  Radio  Pan  I  and  Pan 
2/*  Ham  Radio .  July  and  August,  1983. 

L,  Johnson,  "Join  the  Packet  Radio  Revo* 
lution  Pans  K  2,  and  3/*  73\  September, 
1983;  October,  1983:  January,  1984, 

And  one  piece  from  the  history  section: 

D.  Borden  and  P.  Rinaldo,  "The  Making 
of  an  Amateur  Packet- Radio  Network," 
GSr,  October.  1981. 

This  was  my  and  many  other's  first  ex- 
posure to  coordinated  amateur  packet  ac- 
tivity. In  1981,  many  groups  were  work- 
ing on  digital  experimentation,  but  not 
all  groups  knew  about  c^ich  other,  1  can  re- 
member the  first  time  I  read  it,  lying  in  bed 
after  midnight  leafing  through  that  month's 
QST.  I  also  remember  very  clearly  thinking 
diat  amateurs  would  never  agree  on  a  stan- 
dard to  the  level  necessary  to  build  a  North 
American  network.  This  article  is  interesting 
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now  mainly  for  its  historical  value,  and  it 
includes  a  list  of  other  anicles  of  historical 
interest* 

Technical 

A.  Tanenbaum,  Computer  Networks  ^ 
Prentice-Hall,  198L 

You  used  to  be  able  to  teU  the  true  amateur 
packet  pioneers  because  they  had  a  copy  of 
this  textbook  on  their  shelves.  It  was  almost 
required  reading  back  in  the  pre-boom  days, 
and  you  found  out  about  it  through  word  of 
mouth,  TAPR  included  it  in  the  bibliography 
in  the  manual  for  the  TNC-1 ,  and  its  fame  in 
amateur  circles  grew.  Back  then  you  had  to 
special-order  one  or  live  near  a  university 
book  store.  Last  month  I  came  across  a  stack 
of  them  in  a  local  ham  radio  store.  This  is  a 
real  textbook:  I  paid  S30  for  mine.  It  gives  a 
very  readable  overview  of  the  field  of  com- 
puter networking.  If  you  want  an  understand- 
ing of  the  basic  t^hnical  issues  of  packet 
radio  and  where  our  network  fits  into  the 
world  of  networks  in  general,  buy  or  borrow 
a  copy  of  this  book* 

The  1 986  ARRL  Handbook . 

The  Handbook  underwent  a  maj(*r  upgrade 
in  1985,  and  1986  add^  even  more  pages  on 
digital  topics,  tf  youVe  been  buying  a  hand- 
book every  15  years  or  so,  which  used  to  be 
often  enough,  break  your  cycle  and  buy  one 
this  year.  I  can*t  say  enough  good  things 
about  it^  even  about  the  non-digital  sections. 

Packet  radio  is  discussed  on  pages  19-23  to 
19-50,  and  various  related  topics  are  scat- 
tered around  the  book. 

Terry  L,  Fox,  AX, 25  Amateur  Packet-Ra- 
dio Link-ljayer  Protocol ,  ARRL,  1 984. 

This  is  a  must  read  for  people  who  want  to 
write  their  own  AX. 25  code,  or  who  want  to 
know  how  AX, 25  r^ly  works,  AX*25  rep- 
resents the  most  exacting  set  of  specifications 
amateurs  have  ever  lived  by,  at  least  until  the 
networking  protocols  arc  agr^sd  on.  This 
book  documents  the  outcome  of  various  man- 
dates, agreements,  negotiated  settlements, 
and  faits  accomplis  thai  make  up  any  proto- 
col. It  is  written  in  standard  protocolese, 
which  makes  for  dry  reading.  This  book  is 
not  for  the  weak  of  heart,  and  it  won't  tell  you 
how  to  operate  a  packet  station. 

The  ARRL  .Amateur  Radio 
Computer  Networking  Conferences 

The  development  of  packet  radio  is  the  best 
documented  effort  in  amateur  radio  history. 
The  most  obvious  reason  is  that  nearly  all  of 
the  correspondence  between  developers  was 
done  using  computers  and  electronic  mail. 


These  are  easy  to  save  and  easy  to  expand  into 
a  technical  paper.  The  papers  are  then  easy  to 
print  and  publish.  The  ARRL  has  sponsored, 
along  with  various  technical  groups,  a  series 
of  computer  networking  conferences.  In  ad- 
dition to  serv ing  as  a  common  meeting  place 
for  in-person  talks,  it  is  also  a  good  deadline 
to  work  against  for  getting  your  thoughts 
down  in  writing  and  getting  them  in  the  public 
eye.  There  have  been  Vw^  such  conferences 
since  1981 ,  the  most  recent  one  in  Oriando  in 
March »  1986,  The  papers  presented  there  are 
published,  with  no  editing,  by  the  ARRL, 
Conferences  1-4  are  now  available  in  a  single 
volume;  the  5th  conference  is  available  sepa- 
rately. Along  with  volumes  1^,  you  get  all 
of  the  issues  of  the  Gateway  newsletter  from 
August,  1984  through  September,  1985, 
which  document  a  lot  of  packet  doings  on 
their  own. 

Altogether,  Uiere  are  more  than  600  pages 
of  information,  more  than  100  articles*  and 
40  authors.  Read  these,  and  come  to  the  6th 
conference,  which  will  probably  be  held  on 
the  West  Coast*  One  warning:  Not  all  of  the 
implementation  plans  you'll  read  here  ever 
made  it  past  the  paper  stage. 

Amateur  Pucket  Radio  in 
Non-Ham  Publications 

1  include  this  section  because  Vm  con- 
cerned about  the  long-term  viability  of  ihe 
Amateur  Radio  Service  in  view  of  the  fright- 
ening statistics  that  the  average  age  of  a  ham 
is  increasing  one  year  per  year,  and  that  0% 
of  the  respondents  to  the  Fun!  poll  this  year 
were  in  the  16-21  year  age  bracket*  Packet 
radio  is  one  of  the  more  interesting  things  we 
can  use  as  a  hook  to  get  new  people  into  the 
service.  Here  are  some  non-ham  publications 
where  amateur  packet  has  appeared.  It  may 
be  easier  to  get  a  friend  to  read  a  copy  of  Byte 
than  it  would  be  to  start  him  out  with  a 
magazine  whose  cover  features  an  older  gen- 
Ueman  in  a  suit  and  t^-shirt  talking  into  a 
small  box.  At  least  initially  anyway. 

P.  Karn,  H,  Price,  and  R,  Diersing, 
"Packet  Radio  in  the  Amateur  Service/' 
IEEE  Journal  on  Selected  Areas  in  Communi- 
cations, May,  1985. 

L  Markoff,  ''Bulletin  Boards  in  Space/' 
Byte.  May.  19S4. 

J.  Markoff.  "Satellite  Promises  Low-Cost 
Communications/'  Infoworld^  January  23, 
1984. 

H.  Price,  "P  ACS  AT,''  Personal  Commu- 
nications, Scpitmbtr,  1985. 

G.  Zorpette,  The  High-Tech  Hobby- 
horse, '  ^  IEEE  Spearum ,  May ,  1985 .  ■ 
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Low  pass  probe,  audio  use  ...,,.....,  1&.9S 
Direct  probe,  general  purpose  use  .  _  , .  13-95 
Tilt  bail,  for  CT-70.  90, 125  , , 3.95 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 


TERMS:  *  sallsfacliDn  quir^n1<i^[l  •  e^^jminelor  iQdays.  it  rtotpleassi  relum  ^n 
oritilTTAl  lorm  lor  rdurii  •  sdd  ^'  •  for  shlppinij  and  Ir^urance  Iq  i  maxfmuni  of 
%l^m  •  Dvmeas  add  15' .for  surface  rttjil  •  CQD  idil  UhQ  ICDQ  In  USA  onlyl 
*  orders  undfir  $I5  00  »dd  %\  50  *  KY  resident  add  7'f  »le4  tix  •  9t)  day  pirii 
urimiTlv  on  ill  kits  •  I  veir  parts  d  libor  warrinlY  on  ill  wirtd  ur^ils 


2575  Baird  Rd. 
Penlield,N.Y.  14626 
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Company 

AEA 

POBoxC-2t60 
Lynwood  WA  33036 


Amaieur  Packet  Alaska 
AX  25  Cofnmunjcaljons  Trail 
EstarAK  99725 

Amateur  Whol^sal^  Electronics 
881 7  SWt  29th  Terrace 
Miami  FL  33176 

ARRL 

225  Main  Street 

NewmgtorTCToeill 

Bill  Ashby  and  Son 
Box  232 
Pluckemin  NJ  07978 

Brinc^mm  Technology 
31 55  Resb  Street 
Marietta  G  A  300B& 

ComputGf  TrMd0r  Magaiin^ 
1 704  Sam  Drive 
Birmingham  AL  3523S 

Hamtronics 
eS-D  Moul  Road 
Httton  NY  14468 

JHAPN 

Box  4466  p  Station  D 
Hamilton,  Ontario 
Canada  LBV  4S7 

151  Commerce  Pkwy. 
Buffalo  NY  14224 


Healh 

Dept.  01 1-402 

Benton  Harbor  Ml  49022 

Kail  ^  Assoeiates 
2440  E.  Tudor  Road 
Suite  #133 
Andioraga  AK  99607 

Kantronics 

1202  E.  23rd  Street 

Lawrence  KS  66046 

MFJ 

Box  494 

Mississippi  State  MS  39762 

Microlog 

1871 3  Mooney  Drive 

Gaithersijurg  MD  20879 

Micro  Supply  Organization 
4909  Stockdale  Hwy  #180 
Bakersf  ield  CA  93309 

Pac-Comm 

4040  W.Kennedy  Blvd. 

Tampa  FL  33609 

Packeterm 
Box  835 
Amherst  NH  D3031 

FAOCA 

812  Chttdefs  Loop 

Brandon  FL  33511 

QSKY  Publishing 
PO  BOK  3042 
Springfield  I L  62703 

Watt  Engineering 
PC  Box  1846 
GQleiaOA93116 


Product 

PK*64  Pakratt 
HFM^64 
PK*64/HFM-64 
PK-eO 

PK-232 

VHF/HF  switch 


Torn>  EXL-5000E 


Gatewsy 


Pae/Net 


MacPacket 


Ma202 

De^?02 

ppA-144 
PPA-220 

Rug-in  TNG 


PK-1L 
TNC-2A 

PK-1 


HD^040 

HDA-4040'1 

HOA^040-2 

Pak-Comm 


KPC-2 

Packet  video 

KPC*2400 

2400  TNC  modem 

MFJ4270 


ART-1 
MBC'1160 

TNC-200 

MacPackel 
IPT 

Packet  Ra.diQ  Maga^ne 


Guf  *  *  *Ccwi/7ec|iedf 
to  Packet  Radio 

Connect  alarm 


Features 

TNCfortheC-64/128 

Optional  HF  modem  for  the  PK-64 

Package  deal 

General-purpose  TNC'2 

Stand-alone  HF  modem 

RS-232-based  CW/RTTY/AMTOR/packet  system 

1 200-lO'300^^ayd  switching 


Packet/ RTTY/CW/AMTOR  terminal 


Packet  newsletter 
(ARRL  member) 
(Non-member) 

HDLC  system 


User4riendiy  Macintosh  packet  software 
for  TNai/TNC'2/K3nlronica  (specify) 

Extensive  packet  coverage 


FSK  modulator  1 200/2^)0  H^,  Kit 
FSK  demodulator  1200/2200  y^z,  m 
FastT-flamp{i  ms),  144MHz, 2Win;/50Wout.idt 
Fast  T-R  amp  {1  ms).  220  MHz,  2  W  m/SO  W  Out.  Jul 

Fof  the  IBM  PC 

Bare  l^ard 

A&T  (assembled  and  tested) 

Low-power  minlatifre  TfstC 

TNa2kit(NM0S) 

TN02  kJt  (CMOS) 

TNC-1  board  wiltiout  case 

Board  with  case 

Board,  case,  power  suppfy.  and  cables 

TNC-1  kit  (mclud^s  HDA-4040-1  and  -2) 
Status  indieator/connecl  alarm  fof  any  TNC-1 
HF  kit  for  HD-4040 

4BM  software 


TNC  with  built-in  HF  modem ,  muftipte  connects 
How-io  video  tape 
2400  baud  TNC.  mutiiple  connects 
Uj^rades  any  TNC-t  or  -2  to  24O0  baud 

TNC-2 


Morse/Baudot/AMTOR/packei  for  VlC-20/C^64/t28 


Decficated  packet  lemiinal  with  Sanyo 
computef  (Wordstar,  Calcstar,  and  Infc^ilai} 
andTNC^ 

TNC'2(CMOS)A&T 

TNC-2(NM0S)A&T 

Kits 

Software  for  the  Macintosh 

Comptete  packet  terminal  system 


Price 

$219.95 
119.95 
309.95 
219,95 
169.95 
319.00 

30.00 


795.00 


6.00 
9.00 

240.00 


69.95 


15.00 


38.00 
38.00 

142.00 
142.00 

75.00 
199.00 

1 79.95 
154.95 
169.96 

134.96 
164.95 

199,95 

24.95 
9.95 

49.95 


Packet-Specific  pyblication 


Introductofy  book 


For  TNC-2/AEA  PK-80 
Kit 
A&T 


219  00 

25.00 

329.00 

149.00 

129.95 


299.95 


699.00 


219.95 

199.95 

39.95  to  169.95 

69.95 

995.00 


15.00 


12.95 


16.89 
22.64 
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TUBES 


\ 


.^105 


AERO  ELECTRONICS 

Electron  Tubes  for  Industiy 

Toll  Free  fexcepi  CA) 
(800)  421-4219 

(800J  556-6700 

2129  Venice  Boulevard    Los  Angeles    Califorfiia  900O6   USA 

telex  673565 


^^camumHniAL-  AvioMics*  solid  stuti-  Di#OL.f-  tt^asa  wtftc-  itttiTj.pt-^  ujiitiiii^^^ 

[     "THE  AMERICAN  ORIGIN AL"      ' 

MADE    EN    AMERICA    BY    AMSi^lCANS      ^101     ^^    £ 


^^W 


1*.IJ^     I'J:/ 


Tum 


CjbleAenaLSA 


a 
a 

It 
* 


AUTOMATIC  ANTENNA  MATCHER     ® 

FOR    ALL    B.B.B,    RADIOS  V 

"ONE    AISJTENIMA     1  DO    KHZ.    TO    SDO    IVIHZ."^^ 


MAX  COM  has  made  Globai  Communications  SfmpteHi 


AP 


If- 
a 


^<^  ^ 

J^.^ 


^<:? 


ATELLITES 


USING  THE  AO-10  PREDICTIONS 

Apogee  predictions  for  the  month  of  August  are  provided  for  three 
sections  of  the  United  States:  Wasliington»  D,C.:  Denver,  Colorado;  and 
Los  Angeles.  California.  Times  are  in  UTC  and  apogee  in  th»$  case  is 
mean  anomaly  128  rounded  to  the  nearest  whole  hour.  Use  the  chart  as 
a  guide  in  aiming  your  antenna,  then  fine-tune  the  azimuth  and  elevation 
values  to  peak  the  satellite's  treacon  signal.  If  you  require  more  accurate 
orbital  predictions^  contact  AMSAT  at  PO  Box  27,  Washington  DC 
20044, 


m 


I- 


TEN    MODELS: 

ISO    WATTS    TO    10,000    WATTS 

SS99.    TO    SI. 999.  ^^ ^ 

VOWK       1  bOb  1  ^  A.         FIVE    YEAR 

^         ^  QUARANTY 

^  A*  ON 

^  >t  ^      ■ _!. 


OR  LESS 


o 
ft 


MOST   MOOEl-a    - 


0 


m 


<^ 


^ 


wiA;tcow 


.<' 


Absotutely  no  tumng  wtth  d  MAM  COM  system 
Stmpty  connect     dtat  your  ff&ciu^ncY  and  raik 

Thats  if.  rust  TALK 


AMSAT-OSCAR  10  APOGEE  PREDICTIOHS 

August    1986 


WASH 

DEtJVER 

LA 

DAY 

TIME 

AZ 

EL 

AZ 

EL 

AZ 

EL 

1 

0620 

128 

4 

3 

1637 

237 

3 

4 

1556 

231 

9 

5 

1515 

232 

3 

223 

15 

6 

1434 

225 

9 

215 

21 

7 

1353 

217 

14 

206 

25 

8 

1313 

232 

4 

208 

18 

196 

28 

9 

1232 

225 

10 

199 

21 

185 

30 

10 

1151 

217 

15 

189 

23 

174 

30 

11 

1110 

209 

19 

178 

24 

163 

28 

12 

1029 

199 

23 

168 

23 

153 

25 

13 

0948 

169 

25 

158 

21 

143 

21 

14 

0907 

178 

25 

148 

18 

135 

15 

15 

0826 

168 

24 

140 

13 

128 

9 

16 

0745 

157 

22 

132 

8 

121 

3 

17 

0704 

148 

19 

125 

2 

18 

0623 

139 

14 

19 

0542 

131 

9 

20 

0501 

124 

3 

21 

1600 

242 

0 

22 

1519 

236 

7 

23 

1438 

238 

1 

229 

13 

24 

1357 

231 

7 

222 

19 

25 

1316 

223 

13 

213 

24 

26 

1235 

238 

2 

215 

17 

203 

28 

27 

1155 

231 

e 

206 

21 

192 

31 

28 

1114 

224 

14 

196 

24 

181 

32 

29 

1033 

215 

19 

185 

26 

169 

31 

30 

0952 

206 

23 

174 

26 

158 

29 

31 

0911 

196 

25 

164 

24 

148 

25 

"When  You  Buy,  Say  73" 

OVER  3000  MAXCOM  STATIONS  WORLD  WIDE 

MAXQOM,    INC.    BOX    SOS,  FT*    UAUO.,    FU.  3330a 

305- 557-^5  ^7S      0  *■««  aajicAiiii,  mc. 
THE    BOTTOIVI   LINE)       "MAXCOM   WOf^KS"* 


I 


i 


O&OLLOSCDPE 


Turn  Your  Cofnptifer  Into  A 

DIGITAL 

STORAGE 

OSCILLOSCOPE 

Ana  More  Wiih  The 

B230  WORKSHOP 


$129.95 

(C64  Vefsion) 


INTERFACE  UNIT 


Ttw  MB230  15  d^igne^  tor  use  mt^h  yoi*r  home  or  perwn*!  ecwnputer.  It 
t$  a  com^l^le  Electronic  tf^strumanl  ar>d  Electro-Mechanical  Workshop 
which  contains  tntertace  Unit  D.C  Motors.  Gissrs.  Sensors. 
Construction  Components,  D^ak  BaBSd  Software  and  inatructions  for  50 
sample  projects. 

Included  are: 

«     Digital  Starag^  OscMlDSCOpe 

•  Digital  Voltmeter 

t  *  Digital  Speectt  &  Sour^j  {Reoofd/Play&aclc) 
"     A.^O-O^A  Conversion 
I     D  C  Motor  Control  (Var   Sp^KJ) 
r     Infra  red  Control 

*  Motors,  Gears,  Generators 

*  Motorized  Mecnanical  Robotics 

•  Gars,  Cranes,  Toys.  Etc. 

MOTOR  AIMO  Q£ARS 


VOLTMETER 


The  heart  ot  the  MB230  Workshop  is  the  BlOO  tntertace  Unit  \which 
connects  to  all  types  ot  sensors  and  is  abfe  to  control  lights,  motors, 
relays  and  oitiet  external  devices.  The  MB230  man^ual  contains 
stj^gestions  and  inslructiorts  <or  many  advarH^ed  projects  such  as 
entenna  positioning  and  relay  control. 

Available  for  the  lollowmg  computers: 

Commodore  64  [$l2&95li,  Appte  2+,  2E  ($159.95}, 

Atari  dOQ  ($139.95). 

Coming  soon  for  ISM.  Amiga.  Atari  520ST, 

To  order  or  for  m^re  information  cati  loN  free  1-600-824-2549 
Cashier's  check.  Money  order.  VISA,  or  Mastercard  ocders  accepted. 

Order  now  to  avoid  delay! 

ALL  ORDERS  SHIPPED  UPS  BLUE 
^84  AT  NO  EXTRA  CHARGE 


MULTIBOTICS,  INC.    ToLV^ol'^X 


04067 
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Kit  Corner: 

The  DSE  SOO-MHz 

Frequency/Period  Counter 


Looking  for  an  inexpensive  500-MHz  fre- 
quency counter?  If  you're  willing  to 
spend  a  few  hours  with  a  soldering  iron,  you 
can  pui  together  the  Dick  Smith  Electron- 
ics kit  #K-3439  for  about  $90,  Accuracy 
is  on  ihc  order  of  ±50  Hz  for  most  noeasure- 
ments,  which  is  close  enough  for  almost  ev- 
er)' application. 

The  unit  is  built  around  a  single-chip 
frequency  counter,  ihc  7216B,  which  in- 
cludes an  oscillator »  data  counters,  and 
display  dectxjers  and  multiplexers.  The  ba- 
sic instrument  will  measure  frequencies 
up  to  50  MHz;  an  optional  prescaier  kit 
(#K'3432,  $23)  extends  the  range  to  500 
MHz. 

In  addition  to  measuring  frequency »  the 
unit  also  can  be  set  up  lo  display  the  period  of 
a  signal  for  between  one  and  one  thousand 
input  cycles.  This  method  is  a  bit  more  pre- 
cise (though  not  more  accurate)  than  the  stan- 
dard frequency-display  mode* 

Appearance 

The  plaiiiic  front  panel  is  silk-screened  and 


pre-cut,  insulated  BNC  connectors  are  pro* 
vided  for  the  input  jacks.  Seven  large,  casy- 
to-read  LEDs  make  up  the  display ,  which  sits 
behind  a  red  plastic  filter. 

The  case  is  a  plastic  four-piece  affair,  and 
that  has  been  designed  to  accommodate  a 
wide  variety  of  circuit  boards.  There  are 
about  thirty  mounting  posts  in  the  bottom  of 
the  case;  you  only  need  four  of  them.  The  rest 
must  be  cut  away  or  ground  down,  which  I 
though!  was  a  bit  of  a  nuisance.  It  took  me 
about  three  passes  with  a  grinder  to  get  the 
board  to  sit  properly. 

Construction 

Warning:  This  is  not  a  hold-you-by- 
the-hand  kind  of  kit!  If  you  are  spoiled 
by  Heathkit-style  manuals  which  advise 

you  to  * 'place  R20  (red-black-brown)  in  po- 
sition C  after  carefully  bending  the  leads/* 
you  will  be  catatonic  after  reading,  ''Now 
mount  the  resistors  and  capacitors.  '*  I  found 
that  grabbing  pans  out  of  a  giant  pile  and 
matching  them  to  the  schemanc  was  really 
fun!  It  made  me  feel  like  I  was  really  building 


something,  rather  than  just  mimicking  some- 
one else. 

There  were  a  few  snags.  The  worst  was 
caused  by  the  parts-placement  diagram  in 
the  manual— the  parts  were  there*  but  the 
circuit  pattern  under  them  was  missing.  Most 
of  the  time  it  was  easy  to  guess  where  a  part 
went,  but  in  several  instances  I  had  to  put  the 
board  behind  the  diagram  and  hold  it  up  to  the 
light.  Also,  the  instructions  for  wiring  the  ac 
transformer  are  a  bit  vague,  and  I  had  to 
resort  to  tracing  leads  on  the  PC  board  to 
decide  where  the  wires  from  the  secondary 
were  to  go. 

Take  care  to  read  all  of  die  notes  that  sur- 
round the  placement  diagram — I  didn't,  and 
ended  up  unsoldering  a  lew  parts  that  Td  put 
in  the  wrong  places. 

I  was  disappointed  to  find  that  no  sockets 
were  provided  for  the  ICs.  The  manual  states 
that  "sockets  may  be  purchased,"  This  is 
inexcusable— I  can't  believe  that  three  or  four 
sockets  would  raise  the  price  of  the  kit  more 
than  a  dollar  or  two.  li  jusi  doesn*t  make  any 
sense  not  to  six-ket  ICs. 


■         FRECaUENCY/PERIOD   COUNTER 

^H                                                                                                                                             1«iftHi_        

W-WIIHIl 

^^m                mt  ^m                                       1    tB  tm  11  Ht ' 

^H         ^                            *_  l_!                         C 

HS     *  i^^l 

1,  IM*  eiK4>««k«  ^4M 

Photo  A.  DSE's  inexpemivefrfquency'/perioci  counter. 
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display  board 
fink  titled         V. 

1  6  mm 

mam  board                      J 

edg^  connector 
sinps  soldered 

Fig.  I.  You  *re  instructed  to  join  two  circuit 
boards  with  solder  fillets. 


Another  disappoinlnient  was  the  method 
used  to  mount  the  display.  The  frequency 
counter  uses  a  main  board  for  the  counter  and 
input  circuitry,  aiKi  a  display  board  which 
holds  the  LEDs  and  switches.  All  of  the  wir- 
ing to  the  LEDs  and  switches  is  accomplished 
with  PC  traces;  the  traces  on  the  main  board 
mate  with  diose  on  the  display  board,  This  is 
great  for  cutting  down  on  the  number  of  con- 
nections, but  to  join  the  two  boards,  the  in- 
structions ask  you  to  use  solder  HI  lets  (Fig, 
t .)  This  may  work  if  the  boards  fit  perfectly 
together,  but  in  my  kit  there  was  a  gap  of 
about  1/4'' to  nil! 

At  first  I  thought,  **WelI,  they  must  know 
what  they  arc  doing/'  and  1  actually  attempt- 
ai  to  hook  the  boards  together  with  solder 
bridges,  [  ended  up  ripping  two  solder  pads 
completely  off  of  the  board. 

I  finally  gathered  a  few  dozen  of  the  resis- 
tor leads  thac  were  scattered  about  my  desk 
and  formed  them  into  connecting  fingers. 
This  worked  really  well;  the  leads  were  flex- 
ible enough  to  let  me  bend  them  around  to  get 
the  boards  to  fit  into  the  case.  And  I  didn't 
have  to  worry  about  solder  bridges  forming 
the  only  electrical  connection  to  the  display 
board. 

Apart  from  the  problems  Tve  already  men- 
tioned, I  thought  that  the  construction  manual 
was  fairly  well  done.  Quite  a  bit  of  space  is 
devoted  to  explaining  the  circuit  in  minute 
detaiL  Unfortunately .  the  manual  was  intend- 
ed for  an  Australian  audience*  so  you  have  to 
put  up  with  power  cords  having  blue,  green, 


and  brown  wires*  and  with  color-burst  oscil- 
lators running  at  4,433619  MHz.  The  word- 
ing in  some  cases  is  difficult  to  understand. 
but  a  careful  re-read  will  clear  ditngs  up  in 
most  instances. 

0  [deration 

With  the  counter  tucked  neatly  into  its  case* 

1  switch^  on  the  power  and  was  pleasantly 
surprised  not  to  s^  wisps  of  smoke,  i  don't 
have  a  signal  generator,  so  I  checked  the 
clocks  in  all  of  my  computers,  the  output 
of  all  of  my  rigs,  and  so  on.  An  oscillator  1 
built  around  a  TV  color-bursi  crystal  was 
off  only  a  Hertz  or  so;  that  made  me  feci 
pretty  comfortable  about  the  accuracy  of  the 
counter. 

Obviously,  this  is  not  a  lab-standard  fre- 
quency counter,  but  then  you're  not  paying 
lab- standard  prices,  either.  Fve  found  that 
the  accuracy  and  precision  of  the  unit  is  suffi- 
cient for  99%  of  the  applications  around  the 
shack— most  of  the  time  I  just  wan!  to  know 
whether  a  circuit  is  oscillating  or  not.  I  do 
suggest  that  you  spend  the  extra  lew  dollars 
for  the  500-MHz  prcscaler,  especially  if  you 
have  VHF/UHF  gear. 

I  encountered  minor  frustrations  while 
building  this  kit,  but  none  of  the  problems 
were  insurmountable.  The  unit  works  great, 
and  I  think  youll  not  find  a  500-MHz  fre- 
quency counter  at  a  better  price. 

For  more  information,  please  contact  Dick 
Smith  Electronics,  PO  Box  8021.  Redwood 
City  CA  94063;  (800)-332-5373.  ■ 


^ PACKET  

CONHECTALAflM 
far  the  TNC-2  aniS  clones 

Are  vou  out  of  lUe  room  wtien  anottter  stalion  is  trying  to 
conned  lo  yuu'  A  LOUO  K£P  fftOM  THI  CON?yECl 
ALARM  LETS  VOU  KfyOW  ^HlU  SOMEOW  fS  TflVlMG 
TO  REACH  VOU  Works  with  me  TAPR  mC-2  PACCOM 
TNC-2  and  A  E  A  PK-SO  The  Deep  lime  is  scfewdrtver 
ad|ustabl&  Jrom  a  tracticn  of  a  second  all  fhie  \^ay  to  a  (ong 
9  seconds  Fiis  enlir&Jy  mside  lh€  TNC-5  chassis  ^a}>Y 
loyr  wire  nooitujj  to  TNC'2  t)oard  fumisned  with  top 
duality  I  C  cf rmat  sealed  trtmpoi  piezo  buii^f  ^nd  a  i  5 
■ncfi  sqjare  glass-epot^  Doard 

Compiefe  m  Si6  &S  •  AssemDied  unit  522  64 
Slitpping  add  S?  OO 

SEND  S.A  S  E  FOR  MORE  (NfORMAf IDN 


WaTt 


( fliAttriaf 


|S05t  564  36S2  10  OfdcT 
^9g        (105^464  0099  lech  I  nio 


Monfy  tKk  gutrintee' 


P  0  Box  TS4a   Gaieta  CA93116 


SVNTHEStZED 

SIGNAL  GENERATOR 


MADE  m 
USA 


MODEL 

&G-100F 
S4£S.0$ 

d«lfv«rs4i 


•  Covers  100  MHz  to  199.999  MH2  in  1  kHz  steps  with 
tfiumbwheeF  dtal  ■  AccurarCyi'  ♦^Z-  1  pan  (>ef  10  mil- 
lion at  aJi  lr«qu#ncies  •  Internal  FM  adjystatile  from 
0  to  100  kHz  31  a  1  kHz  rate  «  Externa t  FM  input  mc^ 
OQptiS  tone^  QT  voice  «  Sputs  and  noise  at  Feast  60  dB 
betQw  carrier  *  Output  a^jiista£>le  from  S500  mV  al 
SO  Ohms  •  Operates  on  12  Vdc  @  V?  Amp  •  Availably 
for  tmniediale  delivery  *  $429-95  deliverad  *  Add-on 
accessories  available  to  e>Etend  freq  rang^:,  add  infi- 
niie  fesolution,  AM,  and  a  precision  120  dB  atrenua- 
tof  •  Cati  or  write  for  details  •  Phone  in  your  order  aa 
im  COD  $tiipmenl.  „ 

VANGUARD  LABS 

196*23  Jamaica  Ave.,  Hollls,  NY  11423 
Pfiooe:   f7l6H66'272Q  Mon.-Thurs. 


Get  Pro  CUiolity  at  Hobbyist  Prices! 


"The  DSE  kit  packs  more  features  than  some  countefs  costing  three  oi 

mOie  llm&S  OS  muCh."^    j.Dawtti  Gtrfom  m  Dw.   BS    Mcid^rn  EJe<:tronics 

Superb  design  Issiunng  the  lar&ST  IC  technology  makes  this  kit  easv  to  buikl 
and  feliatriK  lo  use  MnLisur^  up  kit  &0  MHi  m  tvw  nnat%  for  highei  with  ihit 
prescaler  leii  betoW}  F^iTures  4  gatiirig  penrate  from  0,5 1  lo  1 0  secondi,  7  lagmeni 
ftiiplay,.  4  p^rKKJi  rneasimng  r^P^e^.  Hugh  iripui  senfitrvff'r.  Accuracy  tyP'CB^  hener 
iii«n  00S%.  1  lOV  aptration  What  more  could  you  ak  fof^  0S£  h«  it  atl 

DSE  Dfgital  Frequency/ Period  Counter  Kit 


Rnd  that  hidden  transmittert  [^ 

99 


•  50-500  MH;  range  •  170    ^:  iiit;ratior>  •  1  2V 

Internal  al»gnrr»if>T  reffrf«rice  •  Sidi^fr  dtgiitai  c^fcuKfv 

#  SeH-iliOn<ng  commutititiQ  liiteri 

m  Aaivsmi^  irttvrrvl 

rtxjndor  ip*jikerS 


DSE  PrescQler  Kit 

A  rridte  to  lh«  Frequ«ficv  Counttf  Kit  ttiis  valuabie  add-on 
fits  ihe  entiling  PC  board  Mftd  extends  \he  c»unter'$  rang« 
kn  pf oiessional  operat^n  al  1 0-SCO  MHl 
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Cot  K-34a2 


50 


Cefl 


ters' 


oiif 


tA^ 


5^*ft^. 


07  &^ 


'!SSS.«sa«^r.-»» 


Sodio  Direction  Rr>der  KH 


[on^f* 


.^i^eo 


.-S^SSc 
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MAIL  ORDERS 

PO  Box  8021 
Redwood  City.  CA  94063 

14  DAT  HOHET-BACK 

GUARANTEE 

We  ship  UP^  GrfHind 

unless  Diherwue  Speotted 

Add  ^%  l(H  s)uppi»g  <S1  50  mm  i 

20%  OUtS«lc  USA  jt4  min 
Add  SI  50  for  twKliing.  California 
residents  please  add  sal^n  t8% 

ORDER  TOLL  FREE: 

1-800-332-5373 

California  call  1-415-368-1066 


•  ^^^if* 


Get  Your  1986 '87  DSE  Catalog  Now! 

I   S«nd  me  rh«  ne^r  1 48  page  catalog'  Here  s  S 1  for  pc  jindli-rkg.  J 
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Addit«s« 

City      - 
State    _ 


Zip 


DlCi^SVHTH 

ELECTRONICS 

P.O.  Box  2249  Redwood  City  CA  94064 
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QPECIAL  EVENTS 


Listings  in  this  column  are  pro- 
vided free  of  charge  on  a  space^ 
availabfe  basis.  The  foflowing  in- 
formation  should  be  included  in 
every  announcement:  sponsor, 
event,  date,  time,  place,  city, 
stale,  admission  charge  (if  any}^ 
features,  taik*in  frequerKies,  and 
the  name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  by  73 
Magazine  by  the  first  of  the 
month,  two  months  prior  to  the 
month  in  which  the  event  takes 
ptace.  f^ait  to  Editorial  offices,  73 
fyfagazine.  WGE  Center,  Peter- 
borough. NH  03458-1194. 

COAST  GUARD  FESTIVAL 
JUL30-AUGa 

The  North  Ottawa  ARC  will  op- 
erate KA8USK  aboard  the  U,S. 
Coast  Guard  Gutter  Macmai^  July 
30-Aygusl  3  from  1700-0100 
UTC  as  part  of  the  Grand  Haven 
Coast  Guard  Festival.  Suggested 
freqiiencies:  SSB— 3.875.  7-265, 
14.250;  CW— 7.050.  7110, 
14,050.  For  a  commemofative 
certificate,  send  OSL  and  a  9  x  12 
SASE  to  NOARC.  Box  44,  Ferrys- 
burg  Ml  49404. 

JACKSON  HOLE  WY 
AUG  1  -3 

The  ARRL  Ro€ky  Mountain  Di- 
vision Convention  and  the  S4lh 
annual  Wyoming,  Idaho,  Mon* 
tana,  and  Utah  Hamfest  will  be 
held  August  1-3  at  the  Virginian 
MoteL  For  special  nxm  rates,  call 
the  motel  and  mention  "Ham- 
fest." The  Al  campground  is  next 
to  the  motel  for  first-come,  first- 
served  basis.  For  more  informa- 
tion, contact  George  Sieged  130 
E.  17th  Street.  Idaho  Falls  ID 
83401 ;  (208)^523-7433. 

OHJO  STATE  FAm 
AUG  1-17 

The  Columbus  AFIA  will  be  op- 
erating special-event  station 
WSTQon  August  1-1 7  to  promote 
the  Ohio  Slate  Fair,  Operation  will 
be  on  80  through  10  meters. 
Times  and  frequencies  to  be  de- 
termined  by  persons  manning  the 
booth  at  the  fair  (1 1  a. m,  to  &  p.m. 
EOT  dai(y).  A  valid  exchange  in- 
cludes name,  QTH,  and  RST.  For 
a  commemorative  certificate* 
send  a  log  extract  or  QSL  card 
and  an  SASE  to  W8TO,  Attn: 
State  Fair  Event  Coordrnatort  280 


East  Broad  Street,  Columbus  OH 
43215. 

PRO-FOOTBALL  WEEKEND 
AUG  2-3 

Ttie  Canton  ARC  witl  operate 
special-event  station  WSAL  to  cel- 
ebrate the  Pro-Fool  ball  Hall  of 
Fame*s  Greatest  Weekend  on  Au- 
gust 2-3,  from  1700  to  2200  UTC 
each  day.  Operating  frequencies 
will  be:  SSB— 14.270  and  7.270; 
CW— 14.060  and  7.060.  For  a 
special  H.O.F.  QSL  card,  send 
your  card  with  an  SASE  to  Randy 
Phelps  KD8JN,  1226  Delverne 
Ave.  SW.  Canton  OH  44710. 

AVIATION  EXHIBITION 
AUG  2-3 

The  Fox  Cities  ARC  will  operate 
station  W9KKK  August  2-3  from 
1300-2200  UTC  in  conjunction 
with  the  34th  annual  EAA  Interna- 
tional Fly-In  Convention  and 
Sports  Aviation  Exhibition  In 
Oshkosh»  Wisconsin.  Suggested 
frequencies:  3.875,  7,250, 
14.250.  Send  QSL  and  SASE  to 
Dick  Roll  W9TA,  933  Melissa 
Street,  Menasha  Wl  54952. 

MT.  DAVIS  EXPEDITION 
AUG  2-3 

The  Somerset  County  ARC  will 
begin  an  expedition  to  Mt.  Davrs, 
the  highest  point  in  Pennsylvania, 
on  August  2.  Station  AK3J  will  op- 
erate from  12  noon  on  August  2  to 
12  noon  on  August  3  (EOT)  in  the 
lower  100  kHz  of  the  General- 
class  phone  frequencies  on  20, 
40,  and  80  meiers;  10  and  15  me- 
ters depending  on  propagation; 
and  2m  SSB.  For  an  8-1/2  x  11 
certificate,  send  a  QSL  and  large 
SASE  to  SCARC— ML  Davis, 
RD#5,  Box  223A.  Somerset  PA 
15501. 

VALPARAISO  IN 

AUG  3 

The  Porter  County  ARC  will 
hold  its  hamfest  on  August  3.  he- 
ginning  at  8  a.m.^  at  the  49'er 
Drive-In  Theatre  on  State  Road  49 
?n  Valparaiso,  Indiana.  AdmissJon 
ts  $3.  Talk-in  on  l47,96/.36  and 
.52  simplex.  For  more  informa- 
tion, write  to  PCARC,  PO  Box 
1782,  Valparaiso  IN  46383, 


ANGOLA  IN 
AUG  3 

The  Steuben  County  RA  will 
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present  tls  28th  annual  FM  Picnic 
and  Hamfest  at  Crooked  Lake, 
Angola*  Indiana,  on  August  3.  Two 
miles  north  of  Angola,  l>69  to 
Crooked  Lake  ExiL  Admission  is 
12.50.  Inside  tables  for  exhibitors 
and  vendors  available.  Talk-in  on 
1 46.52  and  147.81/.21. 

BERRYVILLE  VA 
AUG  3 

The  Shenandoah  Valley  ARC 
wiH  ^fionsor  its  36lh  anr^ual  Win- 
chester Hamfest  on  August  3^ 
from  7  a,m.  to  3  p.m.,  at  the  Clarke 
County  Ruritan  Fairgrounds  on 
Route  7,  two  miles  west  of 
Berryville.  Virginia.  Admission  is 
$4,  women  and  children  under  12 
are  free.  Taflgaters  and  limited  ta- 
bles $5.  Talk*in  on  1 46.22^.82  and 
146.52  simplex.  For  further  infor- 
mation, cati  Rob  Kinsley  NT4S  at 
(703)-869-5113,  or  write  SVARC 
at  PO  Box  139.  Winchester  VA 
22601-  Exams  on  August  2  at  9 
a.m.'-call  Watt  Quitter  NC4B  at 
(703)-869-5241 ,  or  send  an  SASE 
10  367  Buckingham  Drive,  Ste- 
phens City  VA  22655. 

WEST  MIFFLIN  PA 
AUG  a 

The  South  Hills  Brass  Pounders 
and  Modulators  ARC  will  hold  its 
4gth  annual  hamfest  on  August  3 
at  the  south  campus  of  Allegheny 
Community  College,  located  in 
West  Mifflin,  Pennsylvania,  about 
seven  miles  south  of  Pittsburgh. 
Talk-in  on  146.13/.73  and  146.52. 
For  further  information,  contact 
Doug  Wilson  WA32NP,  185  Or- 
chard Avenue,  Emsworth  PA 
15202:(412K6M851. 

49TH  SOAP  BOX  DERBY 
AUG  7-9 

The  Cuyahoga  Falls  ARC  will 
operate  special-event  station 

W8VPV  on  August  7-8,  from  6 
p.m.  to  11  p.m.  EDT  each  day, 
and  on  August  9  from  9  a.m.  to  3 
p.m.  EDT,  at  Derby  Downs, 
Akron,  Ohio,  for  the  49th  running 
of  the  All  American  Soap  Box  Der- 
by. Evening  frequencies  are  7.250 
arvd  3.940.  Daytime  frequencies 
are  7.250  and  14.270,  For  a  cer- 
tificate, send  a  9  X  12  SASE  to 
W8VPV.  PO  Box  614.  Cuyaho- 
ga Falls  OH  44222,  by  Septem- 
ber 15. 

RIPLEY  WV 
AUG  9 

The  Jackson  County  ARC  will 
sponsor  iis  9th  annual  hamfest  on 
August  9  at  the  Jackson  County 
Junior  Fairgrounds,  six  miles  west 
of  Ripley,  West  Virginia.  Admis- 


sion is  $3.  Talknn  on  .07/.67.  For 
futher  information,  contact  Les 
Shockey  WB8SN0,  RFD  2  Box 
36.  Sandyville  WV  25275. 

INDIANAPOLIS  IN 
AUG  9 

The  WA9SNT  ARC  will  hold  its 
annual  swapfest  on  August  9p 
from  8  a.m.  to  4  p.m..  at  ITT  Tech- 
nical Institute  (across  from  the 
pyramids]  in  IndianapoHs,  Indi- 
ana. Flea-market  setup  t^egins  at 
6  a.m.  Admission  S2.  students  $1 , 
Flea-market  space  $1 .  Talk-in  on 
146.94.  For  additional  Informa* 
tion,  contact  Dave  Johnston 
K9HDQ,  c/o  ITT  Technical  Insti- 
tute, 9511  Angola  Court.  Indiana- 
polis IN  46268;  (317)-875-e640. 

JACKSONVILLE  FL 
AUG  9-10 

Six  major  ARCs  will  sponsor  the 
13lh  annual  Greater  Jacksonville 
Hamfest  and  Northern  Florida 
ARRL  Section  Convention,  from  9 
a.m.  to  5  p,m.  on  August  9  and 
from  9  a.m.  to  3  p.m.  on  August 
10,  at  the  Civic  Auditorium  on  Wa- 
ter Street  in  downtown  Jack- 
^nville.  Registration  is  $4,  chil- 
dren under  16  free.  Swap  tables 
are  $9  per  day  or  S 1 5  for  the  week- 
end. Exams  at  1  p.m.  on  August 
9— free  for  Novice,  others  $4. 
Talk-in  on  the  W41Z  (.16/.76)  re- 
peater. For  commerical  booths 
and  swap  tables,  send  inquiries  to 
Greater  Jacksonville  Hamfest,  PO 
Box  10623,  Jacksonville  FL 
32207;  {904)^350-91 93. 

ESSEX  JUNCTION  VT 
AUG  9*10 

The  Buriington  ARC  w»l!  cele- 
brate its  SOth  Anoiver^ry  at  the 
Burlington  International  Hamfest 
on  August  9-10,  all  day  t>oth  days, 
at  the  Champlain  Valley  Fair- 
grounds in  Essex  Junction,  Ver- 
mont. Admission  $4  U.S.,  $5 
Canadian.  Children  under  1 2  free. 
Campers  $5  U.S.  per  night.  Talk- 
in  on  146.34/.94.  For  more  infor- 
mation, contact  Barb  Kimball 
N1DLE.  1  Sundown  Drive,  Willis- 
ton  VT  05495;  (802)^78^5555. 

MARION  m 
AUG  10 

The  Gram  County  ARC  will  hold 
Its  7th  annual  hamfest  August  10 
at  the  4-H  Fairgrounds  in  Marion, 
Indiana,  beginning  at  8  a.m.  $2 
donation  in  advance,  $3  at  the 
gate.  $2  reservalion  for  an  8-foot 
table.  License  exams  will  be 
given.  For  more  information  or 
tickets,  send  an  SASE  to  Brooks 
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SALE  PRICE 

$34.95 

List  Price  $44.95 

Model 

M3l1tA{S> 


KNOW  THE  Tf ME 
ANYWHERE  -  EVERYWHERE  -  INSTANTLY 

•  12/24  HotjrTime  Piec*. 

•  Easy  va  read  local  lime  in  cH les  around  lh«  i«crtd 

•  Gia4d: or  sHvef  tifne pif6Ca  Itam^imiely  displayed  m  a 
srriol(«d  acrylic  ot  deaf  stand 

•  Dayiigh [/Nighttime  shown  on  S4-hr  dial, 

«  Accuracy  ass  j red  to  ±;  15  saconds  pOf  month  with 

•  Timepiece  diametef  B^/i'.  hejghl  9',  widih  S'. 
USM I  "AA"  tiattery .  not  included. 

ORDER  YOUR  CLOCKS  TODAY 

For  InformatFon  Call  (813)  442-5362 

For  Orders  1-30&^3&-2246  EXT216    Agk 


'^'^ 


Rof Kla  repdwrrt  Kid  5%  Pteas  add  t^  50  for  sTiippkig 
Of  «ml»  1233  Kapf}  &"  ,  CteanwalBf  FL  33575 
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ESTABLISH  A  HAM  TESTING 
CENTER  IN  VOIR  AREA 


As  of  1984,  all  hanri  radio  licenst;  lesUng  i5 
handled  by  the  amateur  radio  community  ilself. 
Teams  of  three  Extra  Class  volunteer  examinefs 
(VE'sl  can  now  conduci  alj  ham  license  upgrade 
examinations. 

Administering  Technician  through  Extra  Class 
examinations  h  no  harder  than  administering 
Novice  E!3tam illations  —  which  VE's  have  done  for 
decades.  We  offer,  fastest  VE  accreditation, 
complete  instructions,  immediate  testing  with 
testing  fees  (expense  rciinbursemenl]  shared  wilh 
the  VE  team. 

Send  an  SASE  today  for  a  VE  application  if  you 
are  an  Extra  Class  amateur  and  serious  about  con- 
iuctmg  periodic  amateur  radio  ejcamination  Ses- 
sions in  your  area  so  that  others  may  upgrade. 


HAM 


IT  UP! 


W5YI-VEC 

P.O.  Box  #10101 
Dallas.  TX  75207 
{&m  461-6443 


Let's  get  Amateur  Radio  gruwing  again! 
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PACKET  RADIO 

^     y.  for  the 

^  ]  ^  Apple  Macintosh 

•  EntiBficai  your  TNC  to  yoitcan  enjoy 
Packet  Racflo! 

•  Split  screen  dlsptay  to  s^parete^send 
and  recelvfl  data. 

•  FifUMac)iiloshU»rlnterfAc«. 

•  TNC  Commamfs  and  Parameters  oti 
pull  down  mafius. 

■  Routlngflle  fordlglpeatef  routes, 

*  FHe  transfer  using  Session  Layer  protocot. 

*  Cojnmand  procedure  f  Ffes. 

*  free  iq>£rad«s  for  one  year  after  purchase. 
>  PacJcogBs  end  supported  TNC&: 


MdcpacketA'APRterra 

■QIB  TNC  a* 

-Mt]  Klsrtmftlci  MPJ  IjiTQ 

PtcCiotim'l'hiCiUll 

MacPackelfTAPRterm 


■ITAPflTM.  I 


•Mfjkfm-i 


Mac  Packe  t/KAN  terra 

iHK-t  Vt  ft*  KPC-Zt 

avoikble  from  deaters  from: 

Brfncomm  Technolagy 

3155  Resin  Str&et 

Marietta,  GA  30Q66 


$69.K 


$69,95 
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DEN-TRONICS 

Amateur  Radio  &  Computers 

6102  Deland  Road  a  Flushing.  Ml  4S433 
(31 3  >  6591776 
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YOUR  PACKET  CONNECTION'' 


Kantronlcs  •  Microtog  •  AEA  •  NierUn 
Software  for  jH>pular  cotnpirtert: 


AEA 
Software 

Kantronlcs 
Software 

MBA-TOR 
Apple 
H89 

DDX*64 

SWL  TEXT 

IBM 

Dq64 

Hamsoft 
Amtar 

Hatntex 
Amtorsaft 
Supertap 

WORLD  FAMOUS 


New 


Write  for  Bmcliures      8044ABM-$19  J5 

8044/8&44B  sJJt!  Si6  70  ppd       iP'"*  *^-^5  ihlppififl) 

CURTIS  eiECTRO  DEVtCB.  INC. 

(415)  9&4-3845 
Boi  4090,  Mountain  View  CA  94040 

WORLD  FAMOUS 


Write  for  Brochures  K5-$44.95 

CURTIS  ELECTRO  DEVICES,  INC. 

(415)  964-3846 
Boi  4090.  Itfountain  Viiw  CA  94040 


Cnysiai 
T  Filters 


For  most  Ham  Rfgs  from; 
KENWOOD  •  YAESU  •  HEATHKIT 

Also  Drake  R-4Q7  Line.  COLLI  NS  75S3  B/C 
and  rCOM  FL44A.  FL52A.  FL53 A  clorws- 

Rnest  8-pole  Construction 
ALL  POPULAR  TYPES  JN  STOCK 

CW  »  SSB  •  AM 

ASK  ABOUT  OUR  MONTHLY 

UNADVERTISED 
SPECIALS 

Phone  for  Information  or  to  Order. 
VISA/MC  or  COD  accepted 

Why  risk  disappointment?  Buy  time- 
testBd  Fox-Tango  Fiiters  to  be  sure! 

raX'TAMGO  Cot-p. 

Box  15944,  W.  Palm  Bch,  a  334 16 

Telephone  (305)  683-  9587 

European  Agen  t  I UQQ IM  T  E  X ,  Post  Fach  2449. 

08070  ingoEstadl,  West  Gef mafiy 
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Ann  Arbcir.  Ml  48^06 

USA, 


lSB«;drordRow 
Depl  P  R 

London,  WC1R4E J 
England 


"When  You  Buy.  Say  73*' 


1S5U«. 


fwccived  mf  man^f^  wQHh  mxth  /usi  dne 


^j,  Jtenbtck 
"...aiw&ys  stop  fd  read  CT/W,  even  though 
mo5t  other  magazmes  /  tecetve  (and  wfite  tor} 
Qnty  get  cursor jf  eK^mttvstion../' 

^Fted  Btechman,  KSUGT 


USA 


515  00  tor  I  year 

$25.00 
S35.00(landJ    SSS,00<airJ 


McKico,  Canada  $25,00 

Foreign  S35.00(landJ    SSS,00<airJ 

tU  S  funds  Qntf\ 

PerTn*nent<U.S  Subscription^  S100.W 

Sample  Copy  53  so 

CHET  LAMBERT.  W4WDR 
1704  Sam  Dnve  •  B^rmmgham.  AL  35235 

(205)854  0271  ,n 


Crystal  Filters, 
8  &  10  Pole  for 
Kenwood,  ICOM, 
and  YAESU 


NEW  TS-440S  SSB  2. 1  kHrmatehed  mm  set  consists 
ot  one  each  455t<H^  and  one  8,8MHz  S  pjofe  crystal 
fift&fs- $150.00 

TS'440S/430  2  Crystaf  Filter  Package  consists  of  21  or 
1.8  kHz  SSB.  400  Hz  or  250  Hz  CW  fitters  •  SllO.OO- 
tr>dividual  crystal  ftliers  ^  $60.00  &ach. 
TS' 940/9 30  CW  400  Hz  S-Fole  match  set  mounted  on 
pnnled  cjf cyit  boards  ■  %  1 5O00 
TS-940/930  SSB  ■  21  kHj  8  pole  matched  set.  ■ 
SI  50  00 

530/940  SSB  -  Electronic  S*ilch  Kit    Transmit  through 
original  filters  -  $30.00 
T&430  -  SSB  2  t  kHz  CascaOa  Kit  ^  S7S.00 
NEW  FOR  leom  RADIOS 

EXAC T  reiJtectfftwnt  for  H -44 A  $99 ,00 

EXACT  repLacpment  for  FL  52A  S85  00 

For  ICOM  271/471 

B&  10  potest  JMOjjffMivffe SSfldO/llDOO 

CW^OOHz  ..,_  $35  pa 

R.30.  FL32  L  R.45  w««  tf«  repiacemipnts  ISO 

Check  RSf  for  MEW  filler  selectic^  guide  ctiyenng  many 

INTERNATIONAL  RADIO  INC. 

747  SW  Soutli  Mac«do  Btvd.    PcHi  St,  Lucia  ^L  33452 
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ClarN  WB9EAP,  2202  South 
Boots  Street,  Marion  IN  46953. 

ST,  CLOUD  MN 
AUG  10 

The  St.  Cloud  ARC  will  hold  a 
hamfest  August  10  at  Lake 
George  in  St  Cloud.  Mmnesota. 
near  downtown,  off  MN  23  and 
U.S.  52.  $3  ticket  donation.  Taik- 
in  on  ,34^.94  primary,  .615/.015 
secondary.  For  more  information, 
contact  SCARC.  Box  141,  St. 
Cfood  MN  S6302. 

WARRtNGTON  PA 
AUG  1 0 

The  Mid-Atlanlic  ARC  will  hold 
its  annual  hamfesl  on  August  10, 
8  a.m.  to  3  p.m.,  at  the  Bucks 
County  Drive-In  Theatre.  Rte, 
611,  Wan'ington,  Pennsylvania, 
five  miles  north  of  the  Willow 
Grove  Exit  on  the  PA  TurnplkeH 
Tailgate  setup  begins  at  7  a.m. 
Admission  is  $3  with  $2  additional 
for  each  lailgate  space.  Tabtes 
not  provided.  TaJk-in  on  W83JOE/ 
R  (147.66/06)  or  146.52.  For  m- 
formalion,  write  MARC.  PO  Bo)( 
352,  Villanova  PA  19085,  or  call 
Bob  Josuweit  WA3PZ0  at  (215)* 
449-9727- 

GEORGETOWN  KV 
AUG  10 

The  Bluegrass  ARS  will  hold  the 
Central  Kentucky  ARRL  Hamfest 
on  August  10,  from  8  a.m,  lo  4 
p.m.,  al  Scott  County  High 
School  Longlick  Road  and  U.S. 
Rte,  25.  Georgetown,  Kentucky, 
Admission  $4  in  advance,  $5  at 
the  door.  Outside  flea-market 
space  free.  Technical  forums,  ex- 
ams, and  exhibits.  Talk-in  on  .16/ 
.76.  For  information  or  tickets, 
sefKl  an  SASE  to  Scott  Hackney 
KI4LE,  629  Craig  Lane,  George- 
town KY  40324. 

LANCASTER  OH 
AUG  10 

The  Lancaster  and  Fairfield 
County  ARC  will  hold  its  annual 
hamfest  on  August  10.  from  8  a.m. 
to  4  p,m,.  at  the  Fairfield  County 
Fairgrounds  in  Lancaster,  Ohio. 
Admission  $3  in  advance  or  $4  at 
the  door.  Limited  tables  $4  in  ad- 
vance or  $5  at  the  door.  Table 
space  $3  in  advance  or  $4  at  the 
door.  Talk-in  on  t47.63/.03  or 
146.52  simplex.  For  more  infor- 
mation, write  to  Lancaster  ARC, 
Box  3,  Lancaster  OH  431 30. 

WILLOW  SPRINGS  IL 
AUG  10 

The  Hamfesters  RC  will  hold  its 
52nd  annual  hamfest  on  August 
1 0  at  Santa  Fe  Park,  91  st  and  Wolf 


Rd.,  Willow  Springs,  Illinois,  to 
<^ebr3te  its  53rd  year  of  sennet 
to  ham  radio  m  the  Chicago  area. 
Gates  open  at  &  a.m.  $3  donation 
in  advance.  $4  at  the  gate,  chil- 
dren under  15  free.  $25  donation 
from  exhibitors  per  8-foot  table  in 
the  pavilion.  TalkHn  on  146-52- 
For  tickets,  send  an  SASE  and 
check  to  PO  Box  42792,  Chicago 
IL  60642.  For  general  informatjon, 
calt  (31  ^^593^i802. 

LOUISVILLE  OH 
AUG  10 

The  Tusco  W8ZX  and  Canton 
W8AL  ARCs  will  present  the  12th 
annual  HaM  of  Fame  Hamfest  on 
August  10  at  the  Nimishrllen 
Grange,  6461  Easton  St.,  Louis- 
ville, Ohio.  Registration  is  $2.50 
advance.  $3  at  the  gate.  30"  by 
96"  tables  available  at  $5  each 
(must  reserve  by  August  1).  Talk- 
in  on  146,52/.52  and  147.72/.  12. 
For  more  information  or  reserva- 
tions, contact  Bill  MacNealy 
WD8LFM.  RRj^1  Box  442,  Bolrvar 
OH  44612;  (216)<674..3483. 

CAMP  FORREST  REUNION 
AUG  15-16 

The  Middle  Tennessee  ARS  will 
hold  its  first  national  reunion  at 
Camp  Forrest  in  Tullahoma,  Ten- 
nessee, to  commemorate  the 
camp's  use  as  a  training  center 
and  POW  camp  during  WWIL  The 
club  will  operate  station  W4UOT 
from  6  p.m.  to  10  p.m,  (CDT)  Au- 
gust 15 and  from  t  p.m.  to  10  p.m. 
(CDT)  August  16.  Frequencies: 
SSB— 3.860.  7.235,  and  14.240; 
CW— 3.737  and  7.137.  For  more 
infofmation  or  a  commemorative 
certificate,  send  an  SASE  and 
QSL  to  George  Stone  WD4CYV, 
712  First  Ave.,  Tullahoma  TN 
37388;  (61SH55-5993. 

BREWSTER  NY 
AUG  16 

The  Putnam  Emergency  Ama- 
teur Repeater  League  is  having  its 
Electronics  Extravaganza  on  Au- 
gust 16  at  the  J.  F.  Kennedy  Ele* 
mentary  School  in  Brewster.  New 
York,  from  9  a.m.  to  4  p.m.  Admis- 
sion is  $3,  children  under  12  free 
with  adult.  Indoor  tables  $10  (with 
one  admission),  tailgating  $5. 
FCC  exams.  Talk-in  on  144,535/ 
145.135.  For  information,  contact 
R.  Dillon  N2EFA,  RFD#7,  Noel 
Court,  Brewster  NY  10509. 

RHINELANDER  Wt 
AUG  16 

The  NorthwQDd  ARC  will  hold  a 
swapfest  on  August  16.  at  South 
Park  School,  511  South  Pelham 
St.^  Rhinelander,  Wisconsin*  from 


9  a<m.  to  3  p.m.  Setup  t>egins  at  S 
a,m.  Admission  is  Si .  Talk-in  on 
146.34/,94.  Exams  given  for  Tech 
and  above,  $4.  For  more  informa- 
tion, contact  Leonard  Bauman 
K9RMN,  131 2  Dorothy  St.,  Rhine- 
lander  Wl  54501:  (71 5)-369"3296. 

ROCHESTER  IBM  30TH 
AUG  16 

The  IBM  RC  will  operate  spe- 
cial-event station  WD0GNK  on 
August  16  from  1400-2100  UTC 
to  celebrate  the  30th  anniversary 
of  the  IBM  Corporation  in 
Rochester.  Minnesota.  Frequen- 
cies: phone— 14. 240»  7.200; 
CW— 7.140:and146.22/,S2.  For  a 
certificatep  send  a  QSL  and  SASE 
to  WDOGNK  — IBM  RC,  IBM 
Corp.,  Department  868,  Highway 
52  Norilh,  Rochester  MN  55901. 

GREEN  BAY  Wl 
AUG  16 

The  Green  Bay  Mike  &  Key  Club 
will  hold  its  summer  swapfest  on 
August  1 6  at  a  new  location:  Com- 
munity  Service  Center.  1673 
Dousman  St.,  Green  Bay.  Wis- 
consin (take  the  Dousman/ 
Shawano  Ave.  Exit  off  Highway 
41).  Doors  open  at  7  a.m.  Free 
admission.  8-foot  tables  $5;  four- 
table  limit  (by  reservation  only; 
send  SASE  with  name,  call,  ad- 
dress, and  check  payable  to 
Green  Bay  Mike  &  Key  Club,  c/o 
Cathy  Strommen  KD9W0.  1500 
Main  St..  Green  Bay  Wl  54302). 
Exams  gjven  (register  with  Larry 
KD91A,  1005  S.  East  St.,  Apt.  111. 
Appleton  Wl  54915).  Talk-In  on 
147.72/.12afidl47.96/.36, 

RAILROAD  DAYS 
AUG  16-17 

Great  Plains  ARC  station 
KOiCP  will  operate  from  Oelwein, 
Iowa,  in  conjunction  with  Railroad 
Days.  Frequencies  wilt  be  14.235, 
7.235,  and  3  970,  ±10  kHz.  For  a 
certificate,  send  QSL  and  SASE  to 
KCaCP,  Box  203,  Oelwein  lA 
50662. 

HUNTSVILLE  AL 
AUG  16-17 

The  Huntsville,  Alabama,  RC 
will  hold  Alabama's  largest  ham- 
fest on  August  16-17,  at  the  Von 
Braun  Civic  Center,  beginning  at 
9  a.m.  each  day.  Admission  is 
free,  flea-market  tables  $8.  Talk-in 
on  146.34/ .94.  Exams  Saturday  at 
9  a.m.  at  the  Huntsville  High 
School.  For  further  information, 
call  Frank  Brown  at  (205) -852- 
6324  (motels),  Alen  Forney  at 
{205)-837-S936  (dealers),  or  Dave 
or  Gwenn  GIvens  at  (20S)-883- 
2760  (flea  market). 


TACOMA  WA 
AUG  16-17 

The  Radio  Club  of  Tacoma 

(W7DK)  will  celebrate  its  70th  an- 
niversary at  the  1 8th  annual  Taco- 
ma Hamfair,  August  16-1 7  at  the 
Pacific  Lutheran  University  in  Ta- 
coma, Washington,  Registration 
$5,  banquet  $10,  dormitory  rooms 
$14  (single)  or  $20  (double),  re- 
sen/ed  parking  $2.  Exams  given. 
Talk-in  on  147.28.  Register  with 
Grace  Teitrel  AD7S,  PO  Box 
45079,  Tacoma  WA  98445,  or  call 
Eva  Anderson  WB7QNS  at  (206)- 
564-8347. 

SAN  ANGELO  TX 
AUG  16-17 

The  San  Angelo  ARC  will  cele* 
brate  the  Texas  Sesquicentennial 
at  the  CENTEX  Hamfest  '86.  Au- 
gust 16-17,  at  the  San  Angelo 
Convention  Center  Preregistra- 
tion  is  $5.  $7  at  the  door.  Exams 
given.  Talk-in  on  3.922,  7.213. 
.52,  and  .34/.94.  The  dub  will  also 
operate  special-event  station 
W5QX.  Commemorative  QSL 
cards  are  available.  For  more  in- 
formation, write  to  SAARC.  Box 
3751 ,  San  Angelo  TX  76902. 

GEORGETOWN  DE 
AUG  17 

The  Sussex  ARA  will  sponsor 
the  Delmarva  Hamfest  on  August 
17  at  Del.  Tech.  Community  Col- 
lege, from  8  a.m.  to  4  p.m.  The 
college  is  located  west  of  George- 
town on  Delaware  18,  a  quarter 
mile  from  the  U.S.  113  intersec- 
tion. Advance  registration  is 
$2.50,  $3  at  the  gate.  Inside  tables 
are  $3,  tailgating  $2.  Exams 
given.  Talk-in  on  147.075  and 
146.52.  For  information  and  ad- 
vanced ticket  registration,  write 
Delmarva  Hamfest,  Rie.  2,  Sox 
244G.  Georgetown  DE  19947, 

ARGOS  IN 
AUG  23 

The  Marshall  County  ARC  will 
hold  Its  hamfest  on  Saturday*  Au- 
gust 23.  at  the  Marshall  County 
4-H  Fairgrounds  on  State  Rte,  10 
between  U.S,  Bypass  31  and 
Business  31 ,  from  8  a.m.  to  2  p.m. 
Advance  tickets  $2,  $3  at  the  door. 
Indoor  and  outdoor  areas;  nu- 
merous electrical  outlets;  6-foot 
tables  $5,  For  further  information, 
write  the  Marshall  County  ARC, 
PO  Box  151,  Plymouth  IN  46563» 
or  call  Bob  Nellans  KB9DE  at 
(2l9)-892  5224. 

OAKLAND  N J 
AUG  23 

The  Ramapo  Mountain  ARC 


S4     73  Amateur  Radio  •  August,  1986 


(WA2SNA)  will  present  its  TOth  an- 
nual ftea  market  on  August  23  at 
the  Oakland  American  Legion 
Hall,  65  Oak  Street.  Oakland,  New 
Jersey,  20  mites  from  the  GW 
Bridge.  Admission  $1,  non-ham 
family  members  free-  Indoor  ta- 
bles $6.50,  tailgating  $3.  Talk-in 
on  147.49/146.49  repeater  and 
146.52  simplex.  For  info  and  ad- 
vance space  reservation,  send  an 
SASE  to  Frank  Lee  KA2ALS.  969 
Crystal  Lake  Terr,,  Franklin  Lakes 
NJ  0741 7:  (201)-337-2290.  or  Tom 
Risseeuw  N2AAZ,  63  Page  Drive, 
Oakland  NJ  07436;  (201)-337' 
8389  (after  6  p.m  J, 

ITHACA  NY 
AUG  23 

The  Tompkins  County  ARC  will 
sponsor  tts  annual  Rnger  Lakes 
Hamfest  August  23  from  8  a.m.  to 
4  p.m.  at  the  Trumansburg  Fair- 
1  grounds,  12  miles  northwest  of 
I  Ithaca,  New  York,  on  Rte.  96.  $3 
admission  and  $1  for  ffea-market 
space.  Reserved  indoor  tables  $5 
each.  Children  under  14  free. 
Talk-in  on  .37A97  or  .52,  For  infor- 
mation, contact  David  G-  Fiinn 
W2CFP.  866  Ridge  Rd.,  Lansing 
NY  14882;  (607)-533-4297. 

DAYTON  OH 
AUG  23-24 

The  Dayton  Microcomputer  As- 
sociation will  hold  Computerfest 
'86  on  August  23-24  from  10  a.m. 
to  6  p.m.  at  Dayton's  Hara  Arena, 
located  off  t-75  at  the  Needmore 
Exit  (/^6d).  Admission  is  $2.  chil- 
dren under  12  free.  Flea-market 
spaces  S10  before  July  1.  $15  af- 
terwards. For  more  information  or 
to  reserve  space,  call  Mark  Han- 
sNp  at  (513)-268-7225,  or  write  to 
Computerfest  '86,  143  Schloss 
Lane,  Dayton  OH  45418-2931. 

VIRGINIA  BEACH  VA 
AUG  23-24 

The  1986  ARRL  Roanoke  DM* 
ston  Convention  and  11th  annual 
Hamfest  and  Computer  Fair  will 
be  held  August  23  and  24  from  9 
a.m.  to  5  p.m.  at  the  Virginia 
Beach  Pavilion.  Admission  is  S5  in 
advance,  $6  at  the  door.  Flea-mar- 
ket tables  $5  per  day,  electricity 
$10  extra  for  both  days.  Pre-regis- 
tered  exams  given  Sunday  at  9 
a.m.  For  information  and  tickets, 
contact  Manny  Steiner  K4DOR, 
3612  Olympia  Lane,  Virginia 
Beach  VA  23452;  (804)^^40^105. 

ST,  CHARLES  MO 
AUG  24 

The  St,  Charles  ARC  will  spon- 
sor HAMFEST86  on  August  24  at 
Blanchette  Park  (new  site)  in  St. 


Charles,  Missouri,  from  7  a.m.  to 
2:30  p.m.  Free  admission.  $2  do- 
nation for  tailgate  flea  market.  Fo- 
rums and  FCC  exams  at  10  a.m. 
Talk-in  on  146/07/,67  repealer, 
146.52  simplex.  For  more  infor- 
mation, conlacl  Eric  Koch  NFSQ, 
2605  Westminister,  St.  Charles 
MO  63301 :  (314)-94&0948. 

SAGINAW  Ml 
AUG  24 

The  Five  County  Swap-N-Shop 
committee  of  Michigan  will  spon- 
sor its  10th  annual  Swap-N-Shop 
August  24  at  the  Saginaw  Civic 
Center,  beginning  at  8  a.m.  Ad- 
vance tickets  $2,  S3  at  the  door. 
$7.50  for  an  8-foot  table,  $3  per 
car  for  a  covered  * 'trunk  sales" 
area,  Taik-in  on  147.84/.24  and 
146.52.  For  more  information,  call 
Don  at  (517)-803-3475.  For  ad* 
vance  tickets  and  table  reserva- 
tions, send  check  to  Five  County 
Swap-N-Shop.  PC  Box  1 783,  Sag- 
inaw Ml  48605-1 763- 

MARYSVILLE  OM 
AUG  24 

The  Union  County  ARC  will 

present  the  tOth  annual  Marys- 
ville  Hamfest  and  Auction  on  Au- 
gust 24  at  the  Fairground  in 
MarysvrUe,  Ohio  (r^ar  Columbus). 
Gales  will  open  at  6  p.m.  on  Satur- 
day for  free  overmght  camping. 
Advance  tickets  are  $3,  $4  at  the 
gate,  children  are  free,  $1  per  ID- 
foot  flea- market  space,  electric 
power  is  $2  extra.  No  tables  avail- 
able- Talk-in  on  146.52  or  147.99/ 
.39,  For  further  information,  con- 
tact Gene  Kirby  W8BJN.  13613 
U.S.  36.  Marysville  OH  43040; 
(61 3)-644-046B.  Includ©  an  SASE. 

BLUEFIELD  WV 
AUG  24 

The  East  River  ARC  will  spon- 
sor the  Bluefield  Hamfest  on  Au- 
gust 24 from  9  a.m.  to 3 p.m.  al  the 
Bfushfork  Armory,  one  mile  north 
of  Bluefield.  West  Virginia,  on 
U.S^  52.  Admission  is  $4,  chtidren 
under  12  free.  Walk-in  exams  al  9 
a.m.  Talk-in  on  144.89/1 45.49  and 
146^52,  For  more  information, 
write  to  Jim  Perdue  KCSNG,  Rte. 
5.  Box  457.  Bluefield  WV  24701 . 

CAMP  HILL  PA 
AUG  24 

The  Central  Pennsylvania  Re- 
peater Association  will  hold  its  an- 
nual Electronic  Exhibit/Ham/ 
Computerfest  on  August  24  at  the 
Penn  Harris  Inn  and  Convention 
Center,  Routes  11  and  15,  Camp 
Hill.  Pennsylvania.  Gales  open  at 
8  a.m.  $4  admission*  XYLs  and 
children  under  1 2  free.  Exams  be- 


gin at  9  a.m.  Talk-in  on  145.47 
(WA3KXG)  and  146.52.  For  hotel 
resen/ations,  call  Penn  Harris  Inn 
&  Convention  Center  at  (71 7)-763- 
71 17;  mention  CPRA  for  reduced 
rates.  For  more  information  or 
reservations,  contact  Paul  Mc- 
Donnell N3BKI,  1207  Apple  Drive, 
Mechanicsburg  PA  17055;  (717)- 
697-1 880  (12  noon  lo  8  p.m.). 

MULLICA  HILL  NJ 
AUG  24 

The  Gloucester  County  ARC 
will  celebrate  its  27th  year  at  its 
8th  annual  hamfest  on  August  24 
from  8  a.m.  (7  a.m.  setup)  to  4 
p.m.  at  the  Gloucester  County  4-H 
Fairgrounds.  Rte.  77,  Mullica  Hill. 
New  Jersey.  Tickets  are  $3.50  in 
advance,  S4  at  the  gate.  Sellers 
additional  $4  per  space  or  $4.50 
with  ac  power.  Indoor  tailgating. 
Exams  at  9:30  and  1:30  at  Ste- 
phen's Hall.  Talk-in  on  147.78/.1S 
and  146.52.  For  information  and 
advance  tickets,  write  to  GCARC, 
PO  Box  370,  Pftman  NJ  08071,  or 
call  John  K2FJ  at  (609)'589-2318, 
Milt  K3WIL  at  (609)-845-7000 
(daytime),  or  Ginny  Martin  N2FJM 
at  (609)-694-4442  (evenings), 

LABOR  DAY  TRAVEL 
AUG  30-SEP  1 

The  Tri-City  ARC  will  operate 
special-event  station  KA1BB  from 
the  Waterford,  Connecticut,  1-95 
weigh  station  to  promote  safe 
Labor  Day  holiday  auto  travef. 
This  event  is  in  conjunction  with 
the  fourth  annual  Stay-Awake 
Coffee  Stop  offered  by  BSA  Troop 
24  of  NiantiC  CT.  Mobile  operators 
are  especially  encouraged  to  call. 
Operation  will  be  from  1700  UTC 
August  30  through  230O  UTC 
September  1  on  14.295.  7,245. 
and  3.395  (phone)  and  on  7.130 
(CW),  Talk-in  to  coffee  shop  on 
FM  146.52  direct  and  CB  channel 
19.  QSL  via  Tri-City  ARC.  PO  Box 
686.  Groton  CT  06340.  For  infor- 
mation, please  contact  Bob  Dar- 
gel  KA1 BB.  8  Willow  Une,  East 
Lyme  CT  06333;  (203)-739-80t6 
or  (203)-446-7325  (work). 

OK  CORRAL 
AUG  30-SEP  1 

The  Old  Pueblo  RC  will  operate 
its  Sth  annual  special-event  sta- 
tion W7GV  from  1300  UTC  August 
30  to  2200  UTC  September  1, 
from  the  famous  OK  Corral  at 
Tombstone.  Arizona,  site  of  the  fa- 
mous  shoot-out  between  the 
Earps  and  Clantons  in  1881,  in 
celeb  rat  ri  on  of  the  Rendezvous  of 
the  Gunftghters.  Frequencies: 
SSB— 21.380,  14.280,  7,280.  and 
3.980;  CW— 14.060.  7.130,  and 


3.730.  Send  a  QSL  with  an  8-1/2  x 
1 1  envelope  and  40  cents  postage 
to  W7GV,  PO  Box  42601.  Tucson 
AZ  85733, 

LEBANON  TN 
AUG  31 

The  Short  Mountain  Repeater 
Club  will  sponsor  the  Lebanon 
Hamfest  on  August  31  at  the 
Cedars  of  Lebanon  State  Park, 
U.S.  Highway  231 ,  Lebanon,  Ten- 
nessee. Bring  your  own  tattles. 
Talk-m  on  146.31/146.91.  For  fur^ 
ther  information,  contact  Mary  Al- 
ice Fanning  KA4GSB,  4936  Dan- 
by  Drive,  Nashvitie  TN  3721 1 . 

LANCASTER  PA 
AUG  31 

The  Red  Rose  Repeater  Asso- 
ciation will  hold  a  computerfest  on 
August  31  from  9  a.m.  to  3  p.m.  at 
the  Guernsey  Sales  Pavilion,  four 
miles  east  of  Lancaster  on  Rte.  30 
at  Rte.  896.  S3  donation,  children 
under  14  free  when  accompanied 
by  an  adult.  Talk-in  on  147,015. 
For  information,  send  a  SASE  to 
Computerfest  Committee^  PO 
Box  5029,  Lancaster  PA  1 7601 . 

SCHAUMBURQ 

SEPTEMBERFEST 

AUG  31 

The  Schaumburg  ARC  will  op- 
erate club  sralion  WB9TX0  on  Au- 
gust 31  from  1600-2100  UTC 
from  the  grounds  of  the  Schaum- 
burg Septemberfest.  Suggested 
frequencies  are  7.286,  14.286, 
and  21 .386.  For  a  certificate,  send 
a  QSL  lo  SARC.  PO  Box  94251, 
Schaumburg  IL  60194. 

BLOOMINGTON  IN 
AUG31 

The  9th  annual  Bloom ington 
Hamfest  will  be  held  on  August  31 
from  8  am,  to  2  p.m.  at  the 
147J8/.t8  repeater  sfte  at  2335 
Vernal  Pike  off  the  SR  37  bypass. 
Admission  S2.  No  tables  avail- 
able. Exams  given.  For  further  in- 
formation, contact  Bob  Myers 
K9KTH,  306  S.  Fairview  Street. 
Bloomington  IN  47041;  (812)-332- 
1105JncludeanSASE, 

NORWALKCT 
SEP  7 

The  Fairfield,  Norwalk,  Stam- 
ford,  and  West  Haven  ARAs  will 
sponsor  the  Fairfield  County 
Hamfest  on  September  7  from  9 
a.m.  to  5  p.m.  at  the  Norwalk  Na- 
tional Guard  Armory,  off  Exit  30 
Merritt  Parkway.  Admission  Is  $3, 
tailgating  $5,  tables  $10,  power 
free.  Talk-in  on  147.39^99  and 
146-52.  To  register,  write  to  PO 
Box  326,  West  Haven  CT  06516, 
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THEY'RE  BACK 


Stytew 


Style  X 


W2NSD/1 


Wp|iniQli#4i       TSH^pl'MI    ti^iECimmr    PitATtonugll   HH  (l»U    UBA 


TttiaSkPIUMl 


mxato 


rttfC. 


.MWar 


I 

I 
I 


StyfeY 


Helena 


The  quality  QSLs  you've  been  looking  for  are  here — at  an 
incredibly  low  price!  These  cards  are  printed  in  two  colors 
(blue  globe  or  satellite,  black  type)  on  heavy,  glossy  stock. 
Now  you  can  afford  to  QSL  100%! 

•  Order  now  before  we  regain  our  senses  • 


FEEDBACK 


In  our  continuing  eflort  to  present  the  best  in  amateur  radio  features  and  columns,  we've  decided  to  go  directly  to  the 
source — you,  the  reader.  Below,  the  articles  and  columns  in  this  issue  are  assigned  numbers*  These  numbers  correspond 
to  those  on  the  "Feedback"  card  opposite  this  page.  On  the  card,  please  check  the  box  which  honestly  represents  your 
opinion  of  each  article  or  column . 

"What*s  in  it  tor  me?"  comes  the  cry  from  our  faithfuJ  readers.  Besides  the  knowledge  that  you're  helping  us  find  out 
what  you  like  {and  don't  like),  we'll  draw  one  Feedback  card  each  month  and  award  the  lucky  winner  a  free  one-year 
subscription  (or  extension)  to  73. 

To  save  some  money  on  stamps,  why  not  ffll  out  the  Reader  Service  card,  the  Product  Report  card,  and  the  Feedback 
card  and  put  them  in  an  envelope.  Toss  in  a  damning  or  praising  letter  to  the  editor  while  you're  at  it.  You  can  also  enter 
your  QSL  in  our  QSL  of  the  Month  contest.  All  for  the  low*  low  price  of  22  cents! 


Feedback  # 

Title 

Feedback  # 

Title 

1 

A  Packet  Primar 

14 

Kit  Corner:  The  DSE  500-MHz 

2 

How  To  Make  Friends  At  1 200  Baud 

Frequency/Period  Counter 

3 

Precision  Packet  Tuning 

15 

Review:  Am  pro  Little  Board 

4 

Seeing  Packet  Radio  With  Different  Eyes 

16 

Review: 

5 

So  You  Want  To  Be  A  Sysop? 

Hamcom  Terminal  Software 

6 

Birds 'N' Bauds 

17 

Barter  "N' Buy 

7 

Connect  Alarm! 

18 

Letters 

8 

Survival  Training  For  Mountaintop  Digipeaters 

19 

Never  Say  Die 

9 

Beyond  Level  Two 

20 

New  Products 

10 

Lightning  Never  Strikes 

21 

Propagation 

11 

And  If  That  Isn't  Enough . . . 

22 

QRX 

12 

On  The  Shell 

23 

Satellites 

13 

73's  Packet  Buying  Guide 

24 

73  International 

Congratulations  to  Ralph  A.  Tafe!  WA8RLV,  this  month's  winner  of  a  one-year  subscription. 
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"UniversaJ'  Termmal  Inierfacefor 
computef  Of  non -computer  operation 


"\ 


"^^m 


>jMatic  Memory  Keyer  adds 
prog  ram  ma  bte  sKceHence  lo  CW 


Antenna  Noise  &ridge/300  kHz  to  30  MHz 
SWL  Antenna.' VLF  Converter /Touch 
Tone  Decoder  for  Remote  Control  Reception 


U 


25  MHz  Oscilloscope  with  Built-in 
Component  Tester 


FCC  Certified  Teirninar  Node  Controller 


Automatic  Antenna  Tuner 


Deluxe  QRP  CW  Transceiver  and  Power 
Supply 


I 


A  very  special  electronics  and  computer 

guide  that  brings  you  the  exciting  world  of 

amateur  radio  kitbuilding  and  much  more 

The  Heathkit^  Catalog  is  filled  with 
hl^-qualrty  HAM  radio  products  that  you'll 
enjoy.  Plus  you'll  get  the  unique  chaltenge 
and  satisfaction  of  kitbuilding.  So  send 
NOW  for  your  FREE  Heathkit  Catalog. 

yes/  /  want  to  see  what 
kitbuilding  can  do  for  me. 

Send  to:  Heath  Company,  Dept.  011-442 
Benton  Harbor,  Michigan  49022 


Name 


^18 


-  ^«. 


Heathkit 


Address 


Meom 


Company 


I 
I 
I 

I        cvnm 


I 
I 
I 
I 
I 
I 


City. 


AfglsidMryofZifln 


AM-44dFl1 


Slate 


"When  You  Buy,  Say  73** 
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300   WATT   ANTENNA   TUNER    HAS   SWR/WATTMETER.    ANTENNA    SWITCH.    BALUN. 
MATCHES  VIRTUALLY  EVERYTHING  FROM  1.8  TO  30  MHz. 

MFJ'i  faUtst  sflUtng  tuner  tracks  In  p^tnty  of  new  Featufes! 

•  New  StYltng!  Bruslied  afuminum  irnnt  AH  nwtaf  catimet. 

•  New  SWR/WattfTietef!  Mure  accurate  Switch  selectable 
300/30  watt  rancjes  Read  forward /ret  lee  led  power 

•  New  Antftnna  Switch!  Front  panel  mounted   Select  2  coax 
lines,  direct  or  through  tuner,  random  wire/balanced  Nne  or 
!ufier  bypass  lor  dummy  ioad 

•  Nevtf  iifwoufid  inductor^  Urger  more  efficient  12  position  air- 
wound  inductor  gives  lower  tosses  and  mwe  wstts  out  Bun  up 
to  300  watts  flF  power  output  Matches  everything  from  1 .8  !o 
30  MHz;  dipotes,  inverted  vee.  random  wtres*  verticals,  mobile 
whips,  beams,  tsalanced  and  c€ai  lines  Buiitnn  4  1  balun  for 
balanced  lines.  1000V  capacttor  spacing  Biack.  11x3x7  Inches, 
Works  with  ali  solid  state  or  tube  rigs.  Easy  to  use,  anywhere. 


jm 


ktFl  VER^  TUHEM  U 
•fMiimrr        MLtCTOF^         M*Tc?»ifa         iiiEcrt^ 
ISt   )  i   ^^l      *     *  «   ■   - 


MODCi  MF4«*410 


0«'«'>!'0 


MFJ-8410 


NEW 

FEA TURES 


RTTY/ASCll/CW  COMPUTER    i 
INTERFACE 


MFJ-1Z24 

$99.95 


•:*?;=;:*•#•: 


'  ^utmM 


.-  t 


Free  MFJ  RTTY/ASCll/CW  lottware  on  Upe  and 
cable  for  VIC-20  or  C-64.  Send  and  receive  com- 
puteri2ed  RTTY/ASCtt/CW  with  nearly  any  per- 
sonal computer  (VIC-20,  Apple,  TRS-80C.  Atari, 
T!-99.  Commociore  &4.  etc).  Use  Kantronics  or 
most  other  RTTY/CW  software.  Copies  both  mark 
and  space,  any  shift  (including  170.  425,  850  Hz) 
and  any  speed  (5-100  WPM  RTTY/CW,  300  baud 
ASCII).  Sharp  B  pole  active  filter  for  CW  and  170 
Hz  shift.  Sends  170,  850  Hz  shift.  Normal/reverse 
switch  eUmlnatfis  retiming.  Automatic  noise  llmiter. 
Kantronics  compatible  socket  plus  exclusive  general 
purpose  socket.  3x1  ^4x6  m.  1M5  VOC  or  110  VAC 
with  adapter,  MFJ-1312.  $9.95. 

RX  NOISE 
BRIDGE 

Maximize 

your  antenna 

performance!        $59*95  MFJ-202a 

Tells  whether  to  shonen  or  lengthen  antenna  for 
minimum  SWR.  Measure  resofiant  frequency, 
radiation  resistance  and  reactance, 
Hiw  Featurii:  irHJividually  cafibrated  resistance 
scale,  expanded  capacitance  range  {tl50  p*) 
Built-in  range  extender  for  measurements  ber 
yond  scaie  readings.  MOO  MHz.  Comprehensive 
manual.  Use  9  V  battery.  2x4x4  in.  } 

INDOOR  TUNED  ACTIVE 

.rwMMPBOveD' ANTENNA 

^^fhunBf  gain-WDrld  Grabber;  hvali 
Yiim  ntw^    '      ^f  eicMdt  receotlon 

of  DUtilde  long  wires!  Unique  tunea  active 

Antenna  minimizes  inter  mode,  improves  selei 

Ivity,  reduces  noise  outside  tuned  band,  even 

functions  as  preseiector  with  external  antenn 

Covers 03-30  fiA Hz  Tele 

soopiny  anteiiita.Tur^e. 

Band.taam.On-utt 

bypass  comrols,  8x2x6  in. 

Uses  9  V  battery.  9- 

1fl  VOC  or  no  VAC  witfi 

adapter,  MFJ-13t2,  $9.95.  MFJ-1020A  $79.95 


MFJVHF 
OOMVEHtEH 


jm 


vt.'  fc>.  *^»"*  I** 


POLICE/FIRE/WEATHER 
2  M  HANDHELD  CONVERTER 

Turn  your  synthesized  scanning  $39.95 
2  meter  handheld  into  a  hot  Police/  f  mfJ 
Fire/ Weather  band  scanner!  J  L^313 

144-146  IVtH2  handheids 
receive  Poi Ice/Fire  on  154- 
158  MHz  with  direct  fre- 
quency readout.  Hear 
NOAA  markime  coastal 
plus  more  on  160-164  MHz. 
Converter  mounts  between 
handheld  and  rubber  ducky. 
Feedthru  altows  simultaneous 
scanning  of  both  2  meters 
and  Poiice/Fire  bands,  l^o 
missed  cails.  Crystal  controlled  Bypass/Off 
switch  allows  transmittmg  (up  to  5  watts).  Use 
AAA  battery.  ZY*xVAkV/!  ifi.  BNC  connectors. 

MFJ/BENCHER.KEYER 
COMBO 

MFJ'422 

$119.95 

Tfie  best  of 
all  CW  worldt- 

a  deluxe  MFJ  Keyer  in  a  compacfTbnfiguratimi 
that  fits  right  on  the  Bencher  iambic  paddfe' 
MFJ  Keyer  -  small  in  size,  big  in  features.  Curtis 
KW-B  fC,  adjusitable  weight  and  tone.tront  panel 
volume  and  speed  controls  {8-50  WPM).  Built- 
in  dat-dash  memories  Speaker,  sidetone,  and 
push  button  selection  of  semi-automatlc/lune 
or  automatic  modes  Solid  state  keying  Bencher 
paddle  is  fully  adjystable:  heavy  steel  base  wilh 
non-skid  feet.  Uses  9  V  battery  or  110  VAC  with 
opttanal  adapter  MFJ-1305,  S9  95. 

VHP  SWR/WATTMETER 

l_0iy  Qgi^  MFJ-S12  $Z9.9a 

VHFSWfl/ 

Wittmeter! 

Read  SWR 

(l4lol70MHzj 

and  forward/ 

reflected  power 

at  3  meters  Has  30  and  300  watts  scales.  Also 

read  relative  field  strength.  4x2x3  In. 


•w*  »e*i« 


ff^ 


• 


.O 


1  KW  DUMMY  LOAD    ^^^  „^ 

MFJ~250  $39.95 
Tune  up  fast,  extend 

life  of  finals,  redu^ 
ORM!  Rated  1KWCW 
or2KWPEPfor  10  min- 
utes. Half  rating  for  20 
minutes,  continuous  at 
200  WCW,  400  W  PEP 
VSWR  under  1.2  to  30 
MHz.  15  to  300  MHz 
Oil  contams  no  PCB 
50  ohm  non-iftductlve  resistor.  Safety  vent. 
Carrymg  Jiandie.  Vftk^V^  in. 

24/12  HOUR  CLOCK/ ID  TIMER 

MFJ-106 

$19.95  N 

SwH!efito74 
hCkur  UTC  or 
\1  hour  fwntiU 

Battery  backup 
maintains  time  during  power  outage.  ID  timer 
alerts  every  9  minutes  after  reset.  Red  LEO  .6  inch 
digits,  Synchronizable  with  WWV.  Alarm  with 
snooze  function.  Minute  set.  hour  set  switches. 
Time  set  switch  prevents  mis-setting.  Power  out. 
alann  on  indl^tors.  Gray  and  black  cabinet.  5x^ 
3  inches,  110  VAC.  80  Hz. 

DUALTUNABLE  SSB/CW/RTTY 
FILTER  MPj-75aB  S99.95 


e^^' 


4.  ? 


f  n 


\ 


Oual  fitteri  five  unmatched  performance! 
The  primary  filter  lets  you  peak,  notch,  low 
pass  or  high  pass  with  extra  steep  skirts 
Auxiliary  filter  gives  70  db  notch.  40  \M  peak. 
Both  filters  tune  from  300  to  3000  Hz  with 
variabfe  bandwidth  from  40  Hz  to  nearly  flat. 
Constant  output  z%  bandwidth  is  varied,  linear 
frequency  control  Switcha&le  noise  limiter  for 
impulse  noise.  Simufateo  stereo  sound  for  CW 
lets  ears  and  mrnd  reiect  OfiM  Inputs  fc^r  2  rigs. 
Plugs  into  phone  jadt.  Two  watts  for  speaker 
Off  bypasses  filter  9-18  VDC  or  110  VAC  with 
optional  adapter.  MFJ-1312,  $9.95. 


ORDER  AHY  PRODUCT  FROM  MFJ  AHD  TRY  rT-NO 
0BUGAT10N  IF  NOT  SATISFIED.  RETURN  WITH- 
IN 30  DATS  FOB  PROMPT  REFUND  (leu  shipping). 

•  One  year  uncondftlonil  guarantee  •  Made  In  USA 

•  Add  $5.00  each  shipplng/bandling  •  Call  or  write 
!bf  free  cataiog.  over  100  products. 


^2A 


MFJ  fNTERPRISES,  INC. 

Box  4H  Mississippi  State.  MS  39752 


TO  ORDEfl  OR  FOR  YOUR  NEAREST 
HEALER,  CAU  TQLbFHEE 

800-647-1800.  Calt  601  323-5869 
m  Miss  ar>d  outside  continental  USA 
Telex  53-4590  MFJ  STKV 
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AFFORDABLE  PACKET  RADIO  FROM  MFJ 

An  identJcal  TAPR  I^C  2  clone  with  a  new  cabinet  and  added  features  ,«*  for  an  inereilible  S129.95 ! 


1^:  t«cs  i»*ciEKy  iiMuss^ 


ffff 


«*m&ei*it/  im- 


''^w'      wm 


Join  the  exciting  packet  raefb  revolu- 
tlan  inil  enjoy  error-free  communrca- 
tlons  ...  for  an  incr edible  S129.9&' 
MFJ  brings  together  etftcient  manu- 
facturing and  TAPR's  fTucson  Amateur 
Packet  Radio)  leading  edge  technology  to  bring  you  affordable  packet  radio. 
You  get  a  nearly  identical  ciorie  of  tfie  widely  aalaimed  TAPft  INC  2  with 
identical  suftware  and  hardware.  It's  in  a  new  caomeT  and  rncludes  a  TTL 
serial  p«ift  tor  extra  versatility. 


MFJ-1270 


Air  yDu  need  1^  your  rig,  home  computer  wilt)  a  RS'232  serial  pan  and  a 
terminal  program.  If  you  have  a  Commodore  64.  13S  or  VlC-20  you  can  u^ 
MFj*s  optional  Starter  Pack  to  get  on  the  air  immedfateJy.  You  get  interfac- 
ing cable,  terminal  software  on  tape  or  disk  and  complete  Instructions  .. 
everything  you  need  to  get  on  packet  radio.  Order  MFJ-12B2  (disk)  or  MFJ- 
1283  (tape),  $19  95  each„ 

Unlike  machine  specific  TNCs,  you  never  have  to  worry  about  your  f^  F  J-1 270 
being  obsolete  because  you  change  computers  or  because  packet  radio  stand- 
ards change.  Yon  can  use  any  computer  with  an  RS-232  serial  port  arid  af»  ap- 
propriate terminal  program.  II  packet  radio  standards  change,  software  up- 
dates  will  be  made  available  as  TAPR  releases  them .  Also  speeds  in  excess  of 
56K  bauds  are  possible  with  a  suitable  external  modem!  Try  that  with  a  ma- 
chine specific  IMC  or  one  without  hardware  HDLC  as  higher  speeds  come  into 
widespread  use.  You  can  also  use  the  MFJ-1270  as  an  inexpensive  diglpeater. 

It  features  the  latest  AX.25  Version  2,0  software,  hardware  HDLC  for  full  du- 
plex, true  Data  Carrier  Detect  for  HF  J6K  RAM,  simple  operation  ptus  more. 

Join  the  packet  r^dlo  revolution  new  and  hefp  make  hlttory.  Order  the 
MfJ-127g  today. 


Here  are  IV^J^s  latest  and  hottest  prodacts  for 


III 


SUPER 
KEYBOARD 

S169J5 

Phce  tliihed  S0%  to  $16^.95!  Get  a  tun  reature 
Super  Keyboard  that  sends  CW/RTTY/ASCII  for 
the  price  of  a  good  memory  keyer. 

You  Qftt  the  convantancfl  v^  a  dedicated  keyboard 
—no  pfogram  to  load— no  interface  to  cor^ned— 
iust  tyrn  it  on  and  it's  ready  to  use. 

Thft  5  mode  Super  Keyboird  lets  you  send  CW. 
Baudot.  ASCIi,  use  it  as  a  memory  keyer  and  for 
Morse  Code  practice.  You  get  text  buffer,  pro- 
grammabie  and  automatic  message  memories, 
error  deletion,  buffer  preload,  buffer  hold. 

TRIPLE  OUTPUT  UB  POWER 
SUPPLY      MFJ^WK  $149.95 


Ub  quality  power  &4jpply  gives  you  plenty  of 
voltage  and  current  for  all  your  analog  and  dig- 
ital  circuits.  3  completely  isolated  outputs:  2 
variable  1.5^20  VOC  at  0.5  amp  and  a  fixed  5 
VOC  at  T  amp.  Connect  in  series  or  parallel 
for  higher  voltage  and  current  It's  short  cir- 
cuit protected,  has  excellent  line  (typ.O  01%/ 
V)  and  load  regulation  (typ.O- 1%)  Lifhted  me- 
ters monitor  voli/cur,  12x3x6  in    nO  VAC 

CHOSS'NEEDLf  SWR/WATT 
METER  MFJ-ais   $59.95 

MFJ't  cross-needle 
SWR/Wattmeter  glve$i 
yoLf  SWR,  forward 
and  reflected  power 
^«ll  at  a  tingle 
glance!  SWR  is  amo- 
matically  computed 

--no  controls  to  adjust,  Easy-to-use  push 
buttons  select  three  power  ranges  thai  give  you 
QRPtofull  'egaf  limit  power  readings.  Reads  20/ 
200/2000  W  forward.  5/50/500  W  ref  fected  and  1 : 1 
to  1:5  SWR  on  easy  to-read  Iwo  color  scale  Light- 
ed meter.  Needs  12  V,  +tQ%  full  scate  accuracy. 
^h  X  3V4  X  4yt  inches. 


MFJ-1702 

$t9J5 


$29J5    MFJ-17&1 


2  KW  COAX 

SWITCHES 

Instantly  lelect  any 
antenna  or  Hg  by 
turning  a  knob.  Or- 
ganizes (^ax  cables 
and  efiminates  plug- 
ging and  unplugging. 
Unused  termlnafs  are 
grounded  to  protect 
your  equipment  for  stray  RF.  static  and  Itghtning, 
2  KW  PEP,  1  KW  CW.  For  50  to  75  otim.  Negligible 
ross.  SWR.  and  crossiaJK  gives  high  performance 
S0'239s.  Convenient  desk  or  wall  mounting. 

MFJ-1702,  $19.35,  Z  poiltlont.  Cast  aluminum 
cavity  construction  gives  excellent  performar^ce 
up  to  500  ihWi  with  better  than  60  dB  isolaiinn  at 
450  MHz.  Heavy  dmy.  low  loss  switch  has  less 
than  20  miiliohm  contact  resistance*  lessthah  0.2 
dB  loss  and  SWR  below  vMt%  l^h  x  \  Inches. 

MFi-1701.  S23,95.  fi  pOiltlons.  '/Vhite  ma^^kable 
surface  for  recording  ant.  positions.  Vh x  1 V^  x  3  in. 

ANTENNA  CURRENT 

^^^^^    MFJ.206  $79,95 

This  new  breikthru  MFJ  Antenna 
Current  Probe  lets  you  monitor  RF 
antenna  currents— no  connections 
needed!  Determme  current  distri- 
bution. RF  radiation  pattern  and 
pclarizatior  of  antennas,  transmis- 
sion lines,  ground  leads,  building 
wiring,  guy  wires  and  enclosures. 

•  Indltite  tnnsmlsslon  line  radiation  due  to  high 
SWR.  poor  shielding  or  antenna  ynbafance. 

•  Detect  re-r«diitlon  from  ram  gutters  and  guy 
wires  that  cari  distort  antenna  tield  patterns. 

■  Detect  RF  rtdletlon  from  ground  leads,  power 
cords  or  building  wiring  that  cah  cause  RFl 

•  Determine  If  ground  system  is  effectrve, 

•  Pinpoint  RF  leakage  in  shielded  enclosures 

•  Locate  the  oest  place  tor  you'  mobile  antenna 

■  Use  as  tuned  tiefo  sirenghi  meter. 
Monitors  RF  current  by  sensing  magnetic  field. 

Uses  an  electrostatically  shielded  territe  core,  FET 
RF  amplifier,  op-amp  meter  circuit  ror  excellent 
sensitivity,  selectivity,  t  J-30  MHz  Has  sensl- 
tivity.  bandswitch.  tune  comrols,  telescoping  an- 
tenna for  field  5trenght  meter.  4  x  3  «  Z  jnches 


proving  yonr  station^  s  perfonnance* 

MFJ^s  Best  VERSA  TUNER 
MFJ-S4SC  $149.95 


MFJ's  tiest  300  watt  tuner  Is  now  even  better! 

The  MFJ-d45C  alMn-one  Deluxe  Versa  Tuner  II 
gives  you  a  tuner,  cross-needle  SWR/Wattmeter, 
dummy  load,  antenna  switch  and  baiun  in  a  new 
compact  cabinet  You  get  quality  conveniences 
and  a  clutter-free  shack  at  a  super  price. 

A  new  cross-needle  SWR/Wattmeter  gives  you 
SWR,  forward  and  reflected  power^all  at  a  sin^ 
gle  glance.  SWR  is  automatically  computed  with 
no  cantrols  to  set.  Has  30  and  300  watt  scaie. 

Run  up  to  300  watts  RF  output— and  match  co- 
ax, balanced  lines  or  random  wires  from  U  thru 
30  MHz.  Tune  out  SWR  on  dipoles.  vees.  long 
wires,  verticals,  whips,  beams/quads.  10)(3x7  in. 

DIGITAL   SWR/WATTMETER 


MFJ418 

S89.95 


fulfy  lytomallc  Digital  SWR/Wittmeier  reads 
SWR  1:110  l;9.9d!rectly  and  instantaneously— no 
SWR  itnob  to  set.  Huge  0.6  inch  bright  orahge 
digits  malte  across-the-room  reaoing  eaSy  M 
segment  LED  x^r  graph  wattmeter  gives  instan- 
taneous PEP  readings  up  to  200  watt  RF  output. 

Good,  bad  mtsmit^h  tfl-color  lEDs  Indicate 
SWR  conditions.  Smah  size  (5Vix  4V4  x  1  in.)  aftd 
easy-to-read  digitaf  display  makes  it  idea!  for  mo- 
bile use  For  50  ohm  systems  1.8-30  MHz  12 
VDC  or  no  VAC  with  MFJ^1312.  S9.95. 

MOBILE  ANTENNA  MATCHER 
MFJ-tic  $19.95 

Lower  your  SWR  antt 
Get  mora  power  into 
your  mobile  whip  for 

solid  signals  and  more 

QSOs.  Your  solid  state 

rig  puts  nut  more  power  and  generates  less  heat. 

For  10-30  meter  whips.  Easy  plug-in  installation. 

Complete  irtstnictions.  Fits  anywhere,  2y?x2V'rin. 


ORDER  ANY  PflOOUCT  FROM  MFJ  AND  TRY  ft^NO 

OBLIGATION.  IF  NOT  SATISFIED    RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  jless  shipping} 
*  One  year  unconditional  guarantee  •  Add  $5.00  each 
shipping /handling  •  Call  or  write  for  free  catalog, 
over  too  products. 


MFJ  ENTERPRISES  JNC 
Box  494,  Mississippi  Slate.  MS397S? 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER.  CALL  TOLL-FREE 

800-647-1800 

Cat?  601  323-5869  m  Miss  and  omsioe 
conllnental  USA  Telex  53-4590  MFJ  STKV 
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AUSTRALIA 

Jim  Joyce  VK3YJ 

44  Wren  Street 
Affona301$ 
Victoria 
Austraiia 

VK7  OSL  BUREAU 

From  Chas  Harrisson  VK7CH 
comes  an  interesting  report  on  ihe 
last  three  years  of  the  VK7  QSL 
Bureau. 

A  point  of  imerest  is  that  there 
appears  to  be  a  3,000^card  short- 
faft  each  year  between  cards 
coming  in  and  cards  going  out.  A 
second  point  that  affects  all  ama- 
leors  wailing  for  their  VK7  cards ^ 
whether  it  be  for  their  "Tassie 
Devil"  award  or  just  a  confir- 
mation, is  the  time  delay  the  bu- 
reau has  watting  for  packets  of 
cards  from  overseas  bureaux. 
QSL  cards  for  the  last  three  years 
are  shown  in  Table  1.  The  peaic 
year  was  1980,  with  a  total  of 
49,062  cards. 

In  and  out  cards  are  inflated 
this  year  by  7-8,000  by  cards  re* 
ceived  from  overseas  bureaux  for 
VK75A,  the  special  anniversary 
call,  and  these  had  to  be  sent  on 
to  VK3. 

A  noticeable  number  of  over- 
seas bureaux  now  send  cards  at 
longer  intervals.  Only  two  lots 
have  been  received  during  the 
year  from  both  the  U.S.A.  and 
USSR. 

MACQUARIE  ISLAND 

In  another  snippet  from  VK7 
comes  the  news  that  Sjored 
VK72SJ,  or  "Sojo^"  as  he  is  called 
by  tiis  friends,  left  Hobari  m  early 
March  for  Macquarie  Island, 
where  he  will  stay  for  the  winter 
and  will  operate  as  VK0SJ  for  a1 
least  the  next  nine  months.  He  will 
lake  his  HF  gear,  with  the  TONO 


for  RTTY  and  2m  gear  for  the 
robot  satellites. 

A  keen  group  of  VKSers  have 
pooled  in  and  given  Sojo,  on  loan 
for  the  year,  a  call&ign  keyer  for 
the  2m  and  6m  beacon,  a  6m 
transceiver,  a  6m  and  2m  linear. 
6m  and  2m  yagis,  and  power  sup- 
plies. So.  says  Sojo,  "Keep  an  ear 
out**  on  the  6m  arid  2m  bands  for 
the  beacon.  The  exact  frequen- 
cies will  be  announced  when  the 
equipment  is  installed  and  mini* 
mum  interference  with  scientific 
equipment  is  determined. 

If  you  are  interested ,  l^eep  an 
ear  out  on  his  regular  HF  skeds 
with  VK7VK,  VK7HK,  Or  VK7RM 
around  0900  UTC on  14.120  MHz, 
also  on  Mondays  and  Fridays  at 
0930  UTC  on  7.085  MHz,  QSL  is 
via  VK7RM;  no  CW  as  Sojo  has  a 
timited  call  in  VK. 

Why  no  CW,  you  might  ask? 
Austratian  amateurs  have  been 
granted  a  concession  by  our 
DOC.  Those  holding  a  lower  class 
license  than  the  full  call  (e.g., 
Novice,  Limited,  or  a  combLnation 
of  both)  are  granted  full  call  li* 
cense  prtvileges  while  operating 
from  remote  areas  such  as 
Antarctica,  Willis  Island,  Heard  Is- 
land, etc.,  for  the  duration  of  their 
slay  in  these  places.  Their  license 
aiitomatically  reverts  back  to  their 
original  class  when  they  leave.  As 
Sjored  Is  very,  very  competent 
technically,  alt  the  limited  license 
means  is  that  he  has  never  either 
sat  for  or  passed  the  CW  examina- 
tion to  upgrade  to  full  call  privi- 
leges within  Australia. 

PREDECESSORS  PRAISED 

At  the  WIA's  75th  Anniversary 
Dinner,  Mr,  R.E,  Butler,  Secretary 
General  of  the  ITU,  In  front  of  an 
assemblage  that  included  our 
Governor,  plus  other  distin- 
guished people,  gave  praise  to 
our  sometimes  forgotten  experi- 
memers  ot  the  past.  He  stated  that 
he  was  '^deeply  honored  Jto  speak 
before)  the  okiest  institute  of  its 
kind  in  the  world.*' 


1905 

1964 

1983 

Cards  received 

10.455 

11.015 

1S.300 

1      Cards  sent 

7,096 

7,672 

11,696 

Total 

17,551 

18,687 

27^996 

Mr  Butler  noted  that  amateur 
radio  was  the  only  hobby  provided 
for  by  the  International  Telecom- 
munications Convention,  which 
defined  it  as  an  activity  carried  on 
by  duly  authorized  persons  inter- 
ested in  radio  technique  "solely 
with  a  personal  aim,  and  without 
pecuniary  interest."  This  provid- 
ed a  precedent  for  the  1971  nam- 
ing of  the  Amateur  Satelltte  Ser- 
vice at  the  Worid  Administrative 
Radio  Conference  for  Space 
Telecommunicaiions. 

The  Secretary  General  said  that 
the  worldwide  recognition 
emerged  over  decades  from  the 
solid  and  reliable  characters  of 
renowned  radio  enthusiasts  in 
Australia  and  elsewhere.  Even 
before  the  WIA,  came  "the  ex- 
ample and  brilliance  of  Sir 
Charles  Todd  and  his  team 
for .  .  .  the  overland  telegraph , "  he 
noted,  adding  mention  of  the  first 
public  demonstration  of  wireless 
telegraphy  by  Professor  William 
Bragg  in  1 897,  at  the  University  of 
Adelaide. 

Lauding  the  regularly  received 
help  over  the  years  from  the  "Post 
Office/'  Mr,  Butler  then  recalled 
the  names  and  exploits  of  Jenvey. 
Bartholomew,  Maclurcan,  Read, 
COMon,  Davis,  Traeger,  Reverend 
Flynn.  and  Skiney  Witi,  He  spoke 
of  "Rsk  and  Hooke.  arKJ  a  legion 
of  talented  engineers'^  without 
whom  there  never  could  have  de- 
veloped The  Flying  Doctor  Ser- 
vice, School  of  the  Air,  civil  avia- 
tion, or  The  Public  Telegraph 
Service,  not  to  mention  the  many 
outback  centers'  sen/ices. 

Remarking  that  radio  amateurs 
were  involved  in  exploring  space 
long  before  its  material  use.  he 
concluded,  "Allow  me  to  salute 
the  predecessors  who  set  the  pro- 
motion of  the  radio  techniques  in 
action  and  I  wish  the  tnstiiute  long 
service  and  prosperity." 
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AUSTRIA 

Osterrefchischer 
VBrsuch^endervartand 
TheresiengassB  T  T 
A-11&0  Vienna 
Austria 

The  O.V.S.V.  (an  lARU  mem- 
ber) announces  its  Austrian  prefix 
contest  (AOEG  160m).  which  will 
take  place  the  third  weekend  in 
every  Novemtier,  1 800  UTC  Sat- 
urday to  0700  UTC  Sunday,  on 
1810-1950  kHz.  (Participants 


must  be  careful  to  observe  their 
national  regulations  for  160m!) 

CW  only,  licensed  radio  ama- 
teurs worldwide  (in  Austria, 

OVSV-members  only)  and  SWLs 
are  eligible.  Contest  call:  CQ 
TEST/CQ  OE;  exchange:  RST 
and  serial  number  starting  with 
001:  Austrian  stations  give  RST 
and  a  three-digit  number  for  the 
individual  AOL  (Austrian  District 
Locator). 

Count  one  poJnt  for  each  con- 
test QSO,  with  multipliers:  each 
worked  Austrian  call  area  2,  and  t 
multiplier  count  for  each  ADL  and 
for  each  prefix  worked.  The  total 
score  is  the  sum  of  all  QSO  points 
times  the  sum  of  all  multiplier 
points.  Log  format  for  reporting 
should  be  A4  size,  written  on  one 
side  only.  The  AOEC  standard 
Log  and  summary  sheet  is  pre- 
ferred and  may  be  requested 
(forms  017  and  018).  Write  to 
OVSV-AOEC 1 60m  at  the  above 
address. 

Please  send  entries  to  OVSV- 
AOECISOm  also,  postmarked  no 
later  than  December  31  of  the 
contest  year,  accompanying  the 
summary  sheet(s)  with  the  state- 
ment: "I  declare  that  this  station 
was  operated  strictly  in  accor- 
dance with  the  rules  of  the  contest 
as  well  as  within  the  national  radio 
regulations," 

Unmarked  duplicate  logsheets 
will  not  count  and  will  result  in  a 
5-point  reduction  in  score.  Certifi- 
cates will  be  awarded  to  the  10 
leading  entries  from  each  conti- 
nent; results  will  be  reported  to 
lARU  Region  1  and  each  society 
from  which  came  entries. 


FRANCE 

Cfaude  Guee  FD1DGY 
1 1  Rue  Smile  Labiche 
28100  Dreux 
France 

After  a  long  silence  due  to  a  car 
crash  and  some  other  QRM,  here 
is  some  news  from  France,  for  a 
73  Magazine  that  is  more  and 
more  interesting!  Bravo! 

NEW  CALLS 

You  can  hear  calls  like  FB1XYZ 
between  7.020-7.040,  14-050- 
14.100,  21.050-21.150.  and 
28.000-28.100.  These  are  QRP 
stations — 20  Watts — ^and  new  be* 
ginners.  Without  code  tests,  these 
beginners  should  be  FA1XYZ, 
with  only  some  channels  on  the 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  TOiT  AS  S  TANDAnO  EQWPUeNTtf 


BkHU 


KIT   WIRED 


6M,  2M,  220  $630  $880 
440     $730  $980 

(Also  avaliatle  for  commer- 
ctal  bands) 

FEATURES: 

•  SENSmVITY  SECOND  TO  NONE^  0,15  uV  (VHi=),  0.2  uV{yHF)TYP. 

•  SELEGTIVITYTHATCANT8E  BEATl  BOTH  8  POLEXTAL  FfLTER 
&  CERA M IC  FILTER  FOR  >  100  dB  AT  ±  12KHZ.HELICALRES0N' 
ATOR  FRONT  ENDS  TO  FiGHT  DESENSE  &  INTERMOD, 

•  OTHER  GREAT  RECEtVER  FEATURES:  FLUTTER-PROOF 
SOUELCH.  AFC  TO  COMPENSATE  FOR  OFRFREQ  TRANSMIT- 
TERS, SEPARATE  LOCA  L  SPEAKER  AM  PU  Fl  ER  &  CONTROL 

•  CLEAN,  EASYTUNETRANSMfTTER;UPTO20WATTSOUT(UPTO 
SOW  WITH  OPnONA  L  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  UNKS,  TELEMETRY,  ETC. 


•  R14«R220  FM  RCVRS  for  2M  or  220  MHz.  OJSuV 
S€rt$.;8pole  xtal  UIW  &  ceramic  filtef  in  j-f,  helical 
resonator  front  end  tor  excepttofiat  selectivity, 
>  lOOdBal  ±  12  kHz,  best  available  today.  Flut- 
ter-pfoof  squelch.  AFC  tracks  drifting  xmtrs. 
Xtal  oven  avail.  Kit  only  $138. 

•  R4S1  FM  RCVR  Same  but  for  uhi  Tuned 
line  fTOfil  end,  0.3  uV  sens.  Kit  only  ST38. 

•  R76  FM  RCVR  for  TOM.  6M.  2M,  or  220.  As  above, 
but  w^o  AFC  Of  Hel  res.  Kits  only  $1 16.  Also  avail  w/4  pole  fitter,  only  $96/Klt. 

»  R110  VHF  AM  RECOVER  Kit  for  VHF  dircrafl 
Of  tiam  bands  or  Space  Shuttle.  Only  $9B. 


TA81  VHF  FM  EXCfTER  for  lOM.  6M, 

2M,  or  220  MHz.  2  Watts  continuous. 

up  to  3W  inierminent.  Kit  onfy  $6S 

TA4S1  UHF  RM  OCCITER  2W  cont.  up  to  3W 

intermittent.  Kits  only  $68.  Xtai  oven  avail. 

VHF  &  UHF  LINEAR  AMPUFIER5.  For  either  FM  or  or  SSB.  Power  levefs 

from  10  to  45  Watts  to  go  witii  exciters  &  %m\g,  converters.  Several 

models.  Krtsfrom  $  78. 


NOW  — FCC   TYPE  ACCEPTED   TMANSMITTERS.   RBCEtVERS,  AMD 
R£FEA  TBHS  A  ¥AiLABi£  fOR  HIGH-BAHO  AND  UHF*  CAU  FOR  DEIAtLS^ 


RECEIVING  CONVERTERS 


Models  1o  cover  emsfy  practical'  rf  &  rf  range  to  listen  to  5$6, 
FM ,  ATV,  elc.  NF  -  2  d  B  or  (eas. 


VHF  MODELS 

Kit  with  Cas«  S4d 

Less  Case  S39 

Wired  WBB 


UHF  MODELS 

Kit  with  Case  $S9 

Less  Case  S49 

Wired  S7& 


Aniannt 

R«Q*fHr 

Input  n*ngfl 

Output 

28-32 

144-l*e 

S(NS2 

m-3o 

S>-54 

144-148 

I4i.i4a 

IS-30 

I4fr-T47 

^-30 

M4-1444 

27  27  4 

14e-1«8 

2i^3Q 

220-2Z2 

28-30 

220-224 

144- 14a 

S22-22S 

144- 14a 

2215-K4I 

50-S4 

222-224 

28-30 

432-434 

a-m 

435.437 

Sfi-30 

432-43B 

144-143 

432-436 

50-54 

4»jS£ 

61.K 

90?92S 

472-AAB 

SCANNER  CONVERTEl^S  Copy  306  MHabarMlonany  scan- 
r.er.  Wifeo/tested  ONLV  $88. 


TRANSMIT  CONVERTERS 


for  SS&.  CW.  ATV,  FM,  ete.  Why  pay  big  twjcks  for  a  muif i 
mode  ftg  for  each  barhtf?  Can  be  ii  nl(ed  i^Kh  recflfve  convart- 
?r^  for  Ummoom.  2  w^tts  c»j  tput  vti  f .  1  Walt  1^. 

Antemv 

Output 

144- 14e 

14S-14G 

50-S2 

144-144.4 

221^222*' 

230- Z^ 

SO-52 

20-30 


LOW-NOISE  PREAMPS 


HamtronFcs  Breaks 
thePiiceSanier! 

* 

^   No  Need  to  Pay  SSO  to  $125 
for  a  Ga  As  F£T  Preamp. 

FEATURES: 

•  Very  Low  NoseiO.TdB  VHF,  0.8dB  UHF 

•  High  Gain:  13  to  20dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAsFET,  Very  Stable 


MINIArURE  PREAMPS 


GaAsFET  Preaimps  wKli  (ea- 

Tufes  sifTiiar  (o  LNG,  ex^ 

cept  designed  for  LOW 

COST  arrd  SMALL 

SIZEl  only  SJB'W  x 

1-5^BL  X  3/4H.  EaaHy 

mounts  mside  many 

radios. 


MODEL 

TUNES  RAi^GE 
26-30    MHz 

PRICE 

LNG'28 

$49 

LNG'50 

46-56    MHz 

$49 

LNGI44 

137  150  MHz 

$49 

LNG-160 

150- 172  MHz 

$49 

LNG220 

21 0-230  MHz 

$49 

LNG432 

400470  MHz 

$49 

LNG-800 

800-960  MHz 

$49 

NEW 

Model  LNW-(  *  ) 


Oniy$19/1cit,  $34wfr«il 


Models  available  to  tune  the  following  bands: 
25-35.  35-55,  55-90.  90-120.  120-150. 
150-200, 200-270.  and  400-500  MHz. 

•Specify  band 


IN-LINE  PREAMPS 


NEW 


Excrtef 

For  VHF, 

IniHrt  flange 

Model  XV2 

28-30 
2B~?9 

Kit  $79 
Wired  $149 
(Specif  l^and} 

28-30 

ShU 

144-14& 

I44'14i 

For  UHF, 
Model  XV4 
Kit  $79 
Wired  $139 


£8-30 
2B-30 

t«4-T4a 


432-434 
435^437 

43aA 


'Add£ZDt<y2MHviiit 


VHF&  UHF  LINEAR  AMPLIFIERS,  Use  wim  above. 
Power  levels  from  10  to  45  Watts,  Several  models, 
kits  from  S78. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce  intermod  and 
cross-band  interference 
in  critical  applications. 


12dBga>n. 
MODEL 

HRA-i44 
HRA-(  * ) 
HRA-220 
HRA-432 
HRA-(  * ) 


TUNING  RANGE    PRICE 


143-150  MHz 
150-174  MHz 
213-233  MHz 
420-450  MHz 


450-470  MHz 
Specify  Center  frequiency  desired 


$49 
$49 

$49 
$64 
$64 


GaAsFET  Pre- 
amp  wjii)  fea- 
tures ftke  LHG. 
Autofnatically 
switches  out  of 

Ing  transrnll.  Use  with  ba&e  or  rrobJIe 
Iransceiwefs  up  to  25W.  To*m  mig  hdvvr+ncl. 

MODEL      TUNES  RANGE     KIT     WIRED 

LNS-144     120-175  MHz    $59       $79 

LNS-220     200-240  MHz     $59       $79 
LNS^432     400-500  MHz    $59       $79 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR.  Run  up  tO 

1200  baud  digHal  or  packet  radio  signals 
through  any  FM  transmitter. 

•  DE-202  FSK  DATA  DEMODULATOR 

•  COR-2  KIT  With  audio  mixer  iocal  speaker 
ampliHer,  taiJ  &  time-out  timers. 

•  COR'3  KIT  with  'courtesy"  beep'*, 

•  DTMF  OECODER/CONTROLLEH  KITS 

•  AUTOPATCH  KITS,  Provide  repeater  auto- 
patcht  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control, 

•  CWID  KITS  •  SIMPLEX  AUTOPATCH 


Send  $1  for  Complete  Catalog 

(Send  $2.00  or 4  fRC's  for  overseas  mail ingj 

Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD- 


amironics,  inc. 

65D  MOUL  ROAD  •  HILTON  NY  14468 

Phone:  716-392-9430         Hamtmnics' <■  •  ragjst««atf  lr«<fMn«r* 


2-meter  band  and  without  re- 
peater access. 

Test  exams  are  now  carried  out 
on  Ihe  "Minitel"  system,  in  differ- 
ent centers.  {This  is  the  French 
directory  computer  system  issued 
from  the  PTT,  allowing  for  a  kH 
of  services  including  this  Oppor- 
tunity for  direct  examinations.) 
According  to  the  authorities,  only 
30%  of  the  candidates  are  failing, 
and  these  mainly  because  of  lack 
of  knowledge  of  the  rules  and 
regulations.  Generally  speaking, 
the  candidates  prefer  this  system; 
results  show  that  a  radio-club 
training  is  very  helpful  for  the 
successes. 

Another  use  of  Minitet:  Owners 
of  terminals  can  receive  directly 
from  CNET  propagation  condi- 
tions, which  are  updated  every 
day* 

RECIPROCAL  AGREEMENTS 

There  now  are  reciprocal  oper- 
ating agreements  between  Lux- 
embourg, Monaco,  West  Ger- 
many, and  France:  licenses  now 
are  permanent.  Mayt>e  this  is  a 
first  step  toward  a  full  European 
license.  Others  should  appty  to: 
DTRE  CORP.  Service  Amateur, 
BP  75,  94002  Crete  11  Cedex, 
f  ranee.  Your  calt  in  France  will 
be,  for  example,  FW.  for  at  least 
three  months  (and  for  a  year, 
eventually).  The  former  F0  calls 
do  not  exist  anymore.  Countries 
now  having  reciprocal  agree^ 
ments  wfth  France  are  Australia, 
Austria,  Belgium,  BrazH^  Canada, 
Denmark,  Greece,  Israel,  Italy, 
Ivory  Coast,  Netherlands,  Mew 
Zealand.  Norway,  Portugal, 
Spain,  Sweden,  Switzerland, 
United  Kingdom,  the  U.S.A.,  and 
Yugoslavia.  Under  negotiation 
are  agreements  with  Argentina, 
Monaco,  Ireland,  Oman,  and 
Japan, 

MISCELLANY 

The  QSL  Bureau  via  Reseau 
des  Emetteurs  Francais  (REF)  ad- 
dress now  is  BP  273. 81 209  Maza- 
met,  France,  While  HQ  is  still  in 
Paris,  some  activities  are  being 
decentralized  to  save  money. 

SWLs  have  received  an  official 
call  after  waiting  for  years.  Now 
they  can  send  mce  QSL  cards, 
like  F11XYZ,  Other  modifications 
include  FF  for  club  stations — 
for  example,  FSKXY  becomes 
FF6KXy;  Corsica  is  IK  instead  of 
FC;  Antarctica  and  Austral s  Is- 
lands  are  FT  instead  of  FB. 

Lftw  Story:  Very  bad  news — 
now  it  IS  not  allowed  to  install  any 
aerial  of  a  size  bigger  than  4  me- 
ters  (13  feet)  without  authoriza* 
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tion,  for  reception  or  emission.  No 
mini  be  am  but  now  microbeam! 

Arsene:  The  French  amateur 
satellite  is  alive  and  the  launch 
should  be  scheduled  by  the  end  of 
the  year.  Two  modes  will  be  avail- 
able: B  and  F- 

FtOX  {CNpperton  Harbor)  will 
become  a  permanent  base.  Two 
months  ago  the  French  govern- 
ment announced  a  project  of  a 
harbor  for  fishing  boats  on  this  fa- 
mous atoll  This  would  mean  the 
end  of  one  ol  the  most  attractive 
DX  contacts,  .  ,but  wait  and 
see    .    . 

TP21,  Conseil  de  TEuropo, 
Strasbourg,  France:  This  new  call 
is  not  yet  on  the  air.  Delayed  due 
to  an  unexpected  amount  of  for- 
malities. (CDXC  information.) 

Best  73  from  France. 


Manos  Darkadakis  SVtlW 
Box  2305 1 

Athens  ttZiO 
Greece 

In  my  previous  column,  I  ana- 
lysed the  hardware  of  our  newest 
repeater  (R9)  and  1  will  continue 
here  to  describe  its  software  part, 
too.  Speaking  about  the  software, 
somebody  might  wonder  why  It 
was  necessary.  The  answer  is  be- 
cause the  repeater  is  far  away 
from  Athens  on  a  mountaintop, 
some  1 ,600  meters  above  sea  lev- 
el, and  besides  that,  it  is  very  diffi- 
cult to  go  during  winter  time  be- 
cause of  Ihe  snow»  even  for  the 
two  local  hams  in  Kalamata,  a 
nearby  city. 

Let's  see  now  what  the  logic 
does.  At  first  it  checks  every  two 
hours  the  capacity  of  the  bat- 
teries, and  if  the  batteries  have 
more  than  SO  Ah  then  the  R0  is 
on  high  power,  but  if  capacity 
is  between  30-60  then  R0  switch- 
es to  low  power,  and  If  capacity 
is  lower  than  30  Ah  then  it  goes 
to  self-protecting  mode  during 
which  it  sends  only  its  ID  if  trig* 
gered  and  the  telemetry  every  two 
hours. 

There  is  no  restriction  of  re- 
peater operating  time  during  sum* 
mertime,  but  during  winter  it  de- 
pends on  many  factors.  If  the 
photovoltaic  panels  cannot  supply 
charging  current  at  all,  then  R0 
can  operate  on  high  power  for 
three  days  if  operated  4-5  hours 
daity;  after  three  days,  its  logic  will 
switch  it  to  low  power  and  can 
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again  be  operative  for  six  more 
days  (4-5  hours  daily). 

If  still  no  current  is  coming  from 
the  panels,  it  goes  to  self-protec- 
tton  mode  and  only  sends  the 
telemetry  in  high  power  for  25 
more  days.  If  things  still  look 
gloomy,  it  then  goes  to  sleep.  Ev- 
ery time  the  repeater  sends  infor- 
mation about  its  state  dunng  the 
telemetry,  if  it  is  on  low  power  it 
sends  SV3A  Low  Power.  If  It  is  not 
working  because  of  the  batteries, 
It  sends  SV3A  Idle  Mode.  And  ft- 
nalfy.  when  closed*  it  sends  SV3A 
Closed. 

The  whole  system  can  be 
telecommanded  and  some  cor- 
rections can  even  be  made  from 
distance.  There  is  also  a  station 
devoted  to  record  every  telemetry 
transmission  from  it,  At  the  end  of 
the  day.  all  information  is  entered 
in  a  computer  and  further  analysis 
js  made-  Useful  conclusions  can 
then  be  extracted  in  order  to  help 
more  of  these  self-contained  units 
to  be  installed  all  over  Greece. 

Additionally,  when  R0  sends  00 
during  the  hot  summer  days,  that 
means  that  the  temperature  sen- 
sor is  giving  overflow  and  temper- 
ature is  over  40  C.  It  it  gives  M5  or 
Ml  0,  that  means  that  temperature 
is  below  zero— minus  5  or  1 0, 

Finally,  the  repeater  sends  its 
ID  after  the  entl  of  someone*s 
transmission,  and,  if  nK>re  than  3- 
1/2  minutes  after  the  last  one  was 
sent,  timeout  is  set  on  95  seconds. 

Now,  eight  months  after  the  re- 
peater's installation,  everything 
goes  perfectly  OK.  We  had  no 
problems  during  winter  time,  and 
it  looks  as  if  our  new  friend  is  very 
promising  as  the  first  member  of  a 
new  generation  of  repeaters  in  our 
country.  We  hope  to  have  some 
more  repeaters  like  this  installed 
here  in  Greece  before  long,  but 
don't  worry:  You'll  be  the  first  to 
Know,  here  in  Z3  Magazine! 


INDONESIA 

Eiiangga  Suryadarma 

YBBBZZ/V35BZ 

ORARt  Natfonal  QSL  Bureau 

PO  Box  98 

Jakarta  10002 

Indonesia 

(7$  tnternationai  welcomes  In- 
donesia, and  its  representative, 
YB&BZZ.  QSL  Manager  and  iARU 
Region  lit  Liaison  Officer,  who  has 
provided  most  of  the  fotlowing  irh 
formation.  Much  of  this  came  from 


a  paper  he  and  Ben  S.  Samsu 
YB0EBS  prepared  for  iast  Novem- 
ber's iARU  Region  itt  meeting  in 
f^ew  Zealand,) 

Unlike  many  neighboring  coun* 
tries,  Indonesia  has  not  at>olished 
or  curt>ed  all  ham  activity  All  In- 
donesian hams  must  by  law  be 
members  of  ORARI  (Organisasi 
Amatir  Radio  indonesia),  and 
there  are  no  provisions  for  guest 
operators  at  present* 

The  Amateur  Radio  Service  be- 
gan here  rn  the  30s  when  the 
country  was  the  Netherlands  East 
Indies.  Two  pioneers  worthy  of 
mention  were  Rubin  Kam  YB1 KW 
(licensed  in  1932)  and  S.  Zulkar- 
naen  YB(&AU  (licensed  in  1933), 
silent  keys  as  of  1961  and  1964, 
respectively. 

All  amateur  radio  activity  was 
suspended  by  the  Japanese  oc- 
cupation authorities  at  the  begin- 
ning of  World  War  11.  but  a  number 
of  stations  went  underground 
fighting  for  Indonesian  indepen- 
dence. When  independence  was 
proclaimed  in  1345.  the  declara- 
tion was  transmitted  throughout 
Indonesia  and  the  world  using  a 
"simple  homemade  revolutionary 
radio''  constructed  by  Gonwan 
YB0BD;  the  rig  now  occupies  a 
place  of  honor  in  Indonesian  in- 
dependence history  and  is  on  ex- 
hibit in  the  Indonesia  National 
Museum. 

During  the  next  four  years  (end- 
ing Decemt>er  27,  1949  with  the 
Dutch  ceding  sovereignty),  a 
young  amateur  by  the  name  of 
Syarifuddin  built  home-brew 
transcecverSi  which  were  used  to 
maintain  communications  be- 
tween the  Indonesian  islands — 
particularly  between  Java  and 
Sumatra.  He  now  is  a  high-rank- 
ing professional  in  the  Directorate 
General  of  Post  and  Telecommu- 
nications and  a  supervisor  for 
ORARL 

Internal  security  problems  led 
to  the  suspension  of  any  non- 
governmental radio  services  ac- 
tivity from  1950  to  1967.  In  1967, 
the  Amateur  Radio  Service  was 
re-established.  At  present,  ama- 
teurs are  subdivided  into  three 
classes  of  skill  and  proficiency. 
with  only  the  top  class  being  per- 
mitted to  contact  foreign  amateur 
stations.  All  belong  to  the  '^Lokal" 
(district)  level  of  ORARI,  which  is 
part  of  the  "Oaerah"  (provmcial) 
level  of  ORARL 

Foreign  citizen  radio  amateurs. 
upon  issuance  ol  a  temporary  res- 
idence permit,  are  permitted  to 
apply  for  amateur  operating  privi- 
leges on  a  reciprocal  basis.  This  is 
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October  1984 
Fail  antenna  issue — 9  skyhooks! 

November  1984 
Color  Computer  SSRV,  TVI  cure 

December  1984 

Touchtone  data  display,  transistor 

tutor.  Line  conditioner 

January  1985 

TCOM  mods,  extra  VIC -20  memory, 

sbocslring  RTTY 

February  1985 

OSCAR  upitikamp,  HF  heEicates, 
6-melcr  CB 

March  1985 

Volunteer  exams.  taJkuxg  repealer 
controller 

April  1985 

Dayton  Ham  vent  ion  special!  E^hmod^s 

Journal,  the  amazing  Hai-Tenna 

May  1985 

Arstennast  A  baker*  s  dozen 

June  1985 

Special  issue- RTTY,  9N1MM  profile 

July  1985 

Dayton  in  pictures ,  world's  largest 
array,  add-on  digital  display 

SeplemTier  1985 

198S's  Hottest  Antennas— Nine 
sky  wires! 

October  1985 

25lh  Anniversary  Special!  Inspecting 

floppy  disks,  WWII  spy  radio, 

1 296- MH2  downconvertcr 

November  1985 

Holiday  Shopping  Guide,  shon  160m 

antenna,  HF-to-Oscar  transceiver, 

simple  signal  generator 

December  1985 

IC-730  FM  Mod,  one-chip  FAX, 

I9SS  index 

January  1986 

Text-to-speech  algorithm «  perfect  RTTY 

filter,  state  machines 

February  1986 

HT  acc^sories.  nK>re  VIC-20  RAM, 

1^*2400 scanning,  FT-iOlE  RIT 

March  1986 

Extra  FT- 107  memories,  speed  dialer, 

digital  IC  tfaincr 

In  each  tmck  issue,  yoall  also  find  our 

regular  features  as  well  as  reviews  and  new 

product  annuuncements. 

Each  back  issue  costs  $3.50  pliis  SLOO 
shipping  and  handling.  On  oniers  of  10  or 
niore  back  iMoes,  there  is  a  flat  $?.J0  ship- 
I  ptng  and  handling  fee.  Send  your  check  or 
I  money  order  to  73,  Attnr  Back  Is^ue  Or- 
I  ders,  WGE  Center,  Peterborough,  NH, 
^03458- 11 94 

"Whsn  You  Buy.  Say  73" 


JOIN  THE  FUN  and  EXCITEMENT! 


HAM    tNK> 

radio] 


$65.00   ' 
W.OOUPS 
FM  to  Kjr 

FM  10  indudes  Tested  HV  GAIN  02A  Cfi  txsra   True  FM 
cJis^rim^natof ^deviation  kit  crvs^al  and  6  pag^  insiftLcnons 
All  you  need  i$  a  chassis  and  CB  miCfophone 

HAMFEST  SPECIAL 

Same  as  above,  leas  f  iMer  and  fiPT  Htl 

DlSCRlMINATQR/DEVfATION  KIT 


$33.00 


10  MIR  100  WATT  RF  AMP  BOARD 


$12.9S 

S4.00 


HEIL,  LTD.       ^tQ9 
ManssalL  62257 
6t8-29&-3000 

Tpta  f^m.  <i-nj7,  Pi'^l  i-^^U^  ifir  ^fy  ^V 


WORK  THE  WORLD  ON  AN  HT! 

The  RB  1  easily  mterties  2  transceivers  A 220 
Of  450  ng  can  mtertie  to  conlroJ  a  fixed  stalion 
By  utilizing  tlie  squelch  of  ttie  new  TS  430  or 
IC  740,  the  HF  bands  can  even  be  wofked  from 
the  HT.  UHF  to  VHf  -  VHF  to  HF. 

•Simple  to  connect  -  all  connectors  supplied 
•Can  be  used  as  sample  RPTR  conirol. 

REMOTE  BASE  ItslTERTIE 


$4995 


+  $1.00  shipping 


RB-1 


HEIL,  LTD   .110 

Marissa.  IL  62257 
61 8-295-3000 


SAVE 
TIME 

and 

MONEY 

with 

THE 
HAZER 


Bring  things  down  lor 
safety  and  convenience. 

Hv*9r  clfmb  irthjr  tower  igain  with  Ittfl  •fevator  syitwn. 
Am«nna9  and  rcralor  inoun!  ofi  HA2ER,  compi^tm  system 
Uams  rower  tn^^rticla  upright  pontoon.  Stftlylockay^tefn 
operate  a  whila  raFsing  or  lowering  Nevar  qan  falF 

Ct3impl»te  kit  incJijdes  wmch.  lOOft  of  cflbl«.  l-iard ware  arid 
insiFuef  ons.  fw  Rc^n  ZO  and  25  Q  Tipinn 

H^#f  2  -  HIsavy  du^  aium  iZaq  ft  load 
HKar  J  -  BitntsttTi  slum  B  aq.n  io«:r 
HazAT  4  -  Heavy  gajv  siael  r6  m  ft  Foad 
Ball  Thrust  bearing  TB-25  tw  any  of  abovo 

Marlinal&o  mfg^  a^umJnum  tOMersepecHicaNy  engmaered 
for  usa  wrtli  the  HA2ER  Two  sizes  -  Mia  {M"  wide)  and 
i*-1B  (ir  w^mi  Also  a  triply  t^lt-^ppotHnQ  aaivnii&a 
it«al  lowv  S«nd  for  f f«a  deteiii 

iMtofadlen  gijennlHd.  CtM  todpy  mni  chv^t  lo  Vita, 
MaMafCfiirge  or  mad  I  dhmck  «r  money  order. 


GLEN  MARTIN  ENGINEERING  INC 
P,0  BOX  7  253 

Boonville,  Mo,  6523a 
81  &- 882-2734 


S2i7.ooppc£. 

I213.0D  ppd. 

IJTi.OP  pfKL 

$43,50  fipd. 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMID^IM 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shiefded  Coil  Forms 
Ferrite  Rods.  Pot  Cores,  Baluns.  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


PACKET  RADIO 


ASCII— USA/AX,25 
HDLC  CONVERTER 

USA/AX,25  is  the  AMFlAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PAC/N  ET  board  only  $80,00 

Assembled/Tested  No  iCs*  90day  warranty 


Package  o(  all  iCs  except  2-27T6 
EPROMs 


mm 


PAG/NET  SYSTEM 


PAGENET  SYSTEM  $240,00 

System  Tested  4.5  x  6"  board  complete 
with  all  iCs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8-10  volt  Vi  amp  power. 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rateRS232  HDLC  for  202 
modem  used  for  AFSK  or  direcl  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

SiLL-AsHBY    .9 

^^  AND  SON  ^J 
K2TKN— KA20EG  201-65a-3087 

BOX  332  PLUCKEMIN  N.J.  07978 
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possible  now  for  nationals  of  the 
U.S.A.,  the  Uniled  Kingdom, 
Canada.  Australia,  the  Federal 
Republic  of  Germany,  the  Nether- 
lands, Sweeten.  Belgium,  France, 
Argentina,  and  Finland. 

Growth  of  activity  was  sJow  be- 
tween 1967  and  1980  (from  about 
200  hams  to  about  5,000),  but  with 
some  new  simplified  regulalions 
and  new  availability  of  ready-for- 
use  (factory-built)  rigs,  there  was  a 
big  rush  for  amateur  tickets.  It 
seems  likely  that  40.000  will  prove 
to  be  an  accurate  figure  for  early 
1936  despite  an  alarmingly  high 
dropout  rat©  among  the  Novices 
{80%  of  the  tofal  membership 
of  ORARI),  about  half  of  whom 
do  not  renew  their  ttcenses.  Bur- 
densome procedures  invotved  in 
renewing  may  have  a  tot  to  do 
with  this. 

ORAR!  is  currently  invotved  in 
hard  work  to  achieve  better  struc- 
ture and  organization,  simpler 
regulations,  and  more  profession- 
al operation  in  all  ham  matters. 
fntemational  Catibook  matehsd  is 
badly  out  of  date,  "arid  it  is  sug- 
gested that  alt  correspondence 
and  OSLs  be  handled  through  the 
ORARI  National  QSL  Bureau" 
(address  above). 

RADIO  SOCIETY  BEHIND  A 
BAMBOO  CURTAIN 

The  existing  general  rules  for 

amateurs  issued  by  the  Directo- 
rate General  of  Post  and  Telecom- 
munications were  derived  from 
outdated  1968  material — a  time 
when  sophisticated  Ut-IF/VHF/ 
RTTY/SSTV/AMSAT.  etc.  were 
unknown  in  Indonesia.  However, 
within  the  last  three  years,  a 
"gap"  has  occurred  between  the 
rules  and  common  "incorrect 
practices"  of  so-called  "radio  op- 
erators." 

ORARI  has  constantly  submit- 
ted concepts  and  ideas  to  improve 
the  existing  rules,  but  the  govern- 
ment has  to  concentrate  efforts  on 
the  development  of  a  national 
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communications  system,  so  that 
little  attention  has  been  paid  to 
ORARI  beyond  the  regular  State 
Examination  to  accommodate  the 
enthusiasts.  ORABI  still  hopes, 
however,  that  more  comprehen- 
sive regulations  will  be  available 
before  the  end  of  the  year. 

While  ORARI  has  40,000  regis- 
tered members,  only  a  mere  5% 
are  DXers.  The  majority  squeezed 
themselves  into  the  crowded 
VHF/UHF  band.  This  creates  the 
impression  of  *'a  radio  society  be- 
hind a  bamboo  curtain'*  to  the  am- 
ateurs of  the  outside  world,  due  (o 
the  scarcity  of  the  international 
contacts  established. 

A  lack  of  training  on  DX  matters 
among  senior  amateurs,  some 
shy  and  uncertain  of  their  English, 
did  not  sel  an  example  for  youn- 
ger amateurs  to  follow.  Between 
T967  and  1982  the  radio  society 
had  only  seven  DXCC  holders! 
With  the  establishment  of  training 
programs  in  the  past  two  years,  1 5 
DXCC  awards  have  been  made, 
including  one  5B0XCC,  for  a  total 
now  of  23. 

Continued  next  month. 


THAIU^ND 

Tony  Waftham  HS1AMH 

c/o  Bangkok  World  N&wspaper 

SoiSafadaeng 

Bangkok  10500 

Tbaiiand 

Amateur  radio  in  Thailand  is 
atx)ut  to  be  tegatiz^.  Indeed,  by 
the  time  that  you  read  this  it  will 
most  likely  be  a  fact,  for  the  final 
draft  of  the  legislation— the  provi- 
sions for  administration,  the  sepa- 
rate license  classes  and  required 
qualifications — has  been  pre- 
pared tjy  the  Thai  Post  and  Tele- 
graph Department, 

It  is  not  that  amateur  radio  was 

1986 


ever  Illegal,  and  no,  don't  disallow 
any  HS  contacts  you  may  have 
had.  It  is  stmply  that  up  until  now 
our  hobby  has  been  officially 
sanctioned  only  for  special 
events,  such  as  contests,  Prior  to 
that*  members  of  the  Radio  Ama- 
teur Society  of  Thailand  operated 
according  to  an  understanding 
with  the  authorities. 

Late  last  year  the  National  Se- 
curity Council  approved  amateur 
radio  as  bemg  an  activity  not  detri- 
mental to  society  (or  security), 
thanks  to  a  petition  led  by  the  Post 
and  Telegraph  Department. 

Senior  members  of  the  Radio 
Amateur  Society  of  Thailand  have 
also  played  an  active  behind4he* 
scenes  role  in  getting  the  activity 
recognized  and  legitimized. 

In  a  series  of  meetings  following 
the  NSC's  approval  of  amateur  ra- 
dio in  principle,  RAST  members 
and  senior  PTT  officials  worked 
out  a  draft  for  the  regulations  and 
administration  of  the  hobby.  At  the 
time  of  writing,  the  following 
salient  points  regarding  amateur 
radio  have  emerged: 

•  The  minimum  age  for  applicants 
for  a  license  will  be  15  years  of 
age,  and  they  should  be  Thai  na- 
tionals. 

•  Qualified  foreign  residents  will 
be  aible  to  apply  to  operate  under 
reciprocal  operating  privileges  to 
be  set  up  with  corresponding  ad- 
ministrations abroad. 

•  A  National  Security  Council  or 
Police  clearance  would  be  re- 
quired before  an  amateur  radio  li- 
cense will  be  issued,  while  mem- 
bership of  the  Radio  Amateur 
Society  of  Thailand  will  also  be  a 
requirement  as  the  society  will 
play  a  major  role  in  controlling  the 
activity,  especially  on  HF, 

■  Three  license  classes  are  envis- 
aged; a  Novice  class  offering  VHP 
only,  with  the  full  two-meter  spec- 
trum available;  a  secondary  HF 
class  with  a  Morse  code  require- 
ment; and  a  flrst<;lass  license  with 
Morse  code  capability  both  in  the 
Thai  language  and  in  English  be- 
ing required. 

•  Those  applying  lor  an  amateur 


radio  license  will  need  to  be  sec* 
ended  or  endorsed  as  a  person  of 
good  standing  by  a  member  of  the 
radio  club. 

•  A  basic  knowledge  of  English 
will  be  required  for  an  HF  class 
license.  This  is  to  enable  Thais  to 
to  able  to  conduct  a  basic  QSO 
with  radio  amateurs  abroad. 

These  are  just  some  of  the 
points  in  the  draft  for  the  adminis- 
tration of  amateur  radio  in  Thai- 
land which  have  taken  both  inter- 
national and  national  consider- 
ations into  a<xount. 

RAST  also  has  filed  an  applica- 
lion  with  the  PTT  to  operate  a  club 
station  for  demonstration  and 
training  purposes  after  the  regular 
monthly  club  meetings  at  the 
Singha  Bier  Haus  {conducted 
from  1 1  a.m.  on  the  first  Sunday  of 
each  month).  Initially,  club  sta* 
lions  are  envisaged  by  the  author- 
ities, with  the  first  two  being  at  the 
Asian  Institute  of  Technology  and 
at  the  Science  Museum  in  down- 
town Bangkok. 

It  is  hoped  that  operations  from 
private  homes  will  be  permitted 
fater^  but  progress  will  be  on  a 
step-by-step  basis:  to  have  a  fully 
legislated  amateur  radio  service 
in  Thailand  is  an  achievement  in 
itself^one  for  which  RAST  has 
been  actively  campaigning  for  22 
years. 

For  most  DXers,  the  best 
chance  to  contact  Thailand  will  t>e 
during  one  of  the  maior  interna- 
tional cx>ntests  which  the  club's 
members  operate  with  the  call- 
sign  HS0A.  Typically,  we  make 
between  3,000  and  4,000  QSOs  in 
a  48-hour  period^  and  often 
stateside  stations  give  us  reports 
of  5  and  0  plus  20,  "and  Tm  sur- 
prised no  one  else  is  calling  you/' 

11  seems  that  ail  too  often  U.S. 
and  even  European  stations 
swing  their  beams  away  from  Asia 
while  the  band  is  still  open— and 
miss  a  chance  if  they  need  Thai- 
land or  Zone  26. 

For  everyone's  diary.  Table  2 
shows  the  major  international 
contests  which  we  intend  to  par- 
ticipate in  over  the  coming  year.  ■ 


Date 

Contest 

liode 

Jun  21/22 

All  Asia 

Phone 

Jul  12/13 

lARU 

Phone/CW  (begins  7  p.m. 
July  12  for  24  hours) 

Jul  19/20 

SEANET 

cw 

Aug  16/17 

SEANET 

Phone 

Aug  2a/24 

All  Asia 

CW 

Oct  25/26 

GQWW 

Phone 

Nov??/?3 

CQWW 

CW 

. — -■ > 

Tabfe  2.  Major  internatianBl  contests  Thailand  wiH participate  in. 


NEMAL  ELECTRONICS 


Youf  Authorized 

^ 

BELDEN 

Distributor  For 

coomM 

lALE! 

INTRODUCTORY S 

eatdsir) 

Nftinai 

Per 

Per 

No. 

No.                    Oesciipilon 
1102B     RG8  /U  Foam  96% 

100  f  I. 

ft 

8214 

$45.00 

.50 

8237 

1100B     RG8/UPoly96% 

39.00 

.44 

8241 

1500B     RG59/UPoly96% 

13.00 

.15 

8267 

1130B     RG£l3/UPoly96% 

53.00 

.59 

9269 

1600B     RGS2A/UPQly96% 

15.00 

.17 

6216 

1450B     RG174/U  Poly  ©6% 
11S0        Low  Loss  50  Ohm 

12.00 

J4 

9913 

46.00 

.56 

OTHER  QUALITY  CABLES 

Namal 

Per 

Per 

No. 

DiicrlpUon 

RGSX  95%  Shield  (mln  8) 

100  ft. 

ft 

1110 

15.00 

J7 

1130 

RG213/U  Mil  Spec,  96%  Shield 

34.00 

.36 

1140 

RG214/U  Mil  Spec. 'Stiver 

155.00 

1.65 

1705 

RG142B/U Teflon -Silver 

140.00 

1.50 

1310 

RG217/U  5/8"  50 Ohm  DbL  Shid.       80  00 

85 

1470 

RG223/U Ml) Spec  -Silver 

80.00 

.85 

ROTOfl  CABLE  —  B  CO  NO, 

QC1622 

2^16  Ga.,  6^22  Ga. 

19,00 

.21 

eC1620 

2-16  Ga,,  6-20 Ga,  Heavy  Duty 
HARDLJNE-l/a'* 

34.00 

.36 

FXA12 

Smooth  Alym.  w/talsck  jacket 

79  00 

a9 

PLC  12 

Corrufl'd.  Copper (EQ  Heliax  LDF1  159.00 
CONNECTORS  -  MADE  IN  U  S.A, 

1.69 

NE720 

Type  N  for  Beiden  9913 

4J5 

PL259 

Standard  Plug  forRGBt2l3 

.65 

PL259AM 

Amphenol  PL259 

J9 

PL259TS 

PL259Tef  on/Silver 

1.69 

UG21D 

TypeNtorRGS,  213,  214 

3.00 

UG175 

Adapter  for  RG5B 

.22 

Caff  Of  write  torcompfetB  Price  List  CODaddSZoo. 

Sh Ipp^ng:  Cati^  —  S3.OQp0r  lOCH.  FtontfA  R«s i<ien fsaaa5%. 

Cofiftectors  —  and  t0%.%3.00m inim urn       Orders  41  rjd9r  S20  A tfcf  S2  Htndfmg  I 

Nemai's  naw  32psge  Cati&  &  Connector  Se faction  Guida  now  avaiiatifs  at 
fjo  charge  with  ordars  of  $50  or  more  or  at  a  cast  of  $4  00  in^ividu0lif. 


NEMAL  ELECTRONICS 

12240  N  E  I4ih  Avfl.,  0«pt  S, ,  Miami.  Fi  33 1 6t 
[TeJeption©  OOS}  893-3924 


r^5D 


*  1  ^r.s'id'  -X- 


TS-930S 


Britt's  2-Way  Radio  sato8&s«rvh» 


2508  Atlanta  Street  AH  Of  These  '*Goo<lies'*  And  Many  More  At  Super  Savings. 

Smyme,  Qeorgla  300SO  Come  See  Us  Or  Call  1-800*241*2027. 

Belmont  Hilts  Shopping  Canter 
(404)  432*S00B  ^eo 


^ 


SANTEC 


ST200ET 
ST-400ET 


*'¥\mer\  You  Buy,  Say  7S" 
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■  Next  Month  in  73  • 

Every  amateur's  favorite  topic: 

ANTENNAS! 

(Well,  second-favorite  after  the  weather.  Actu- 
ally, rigs  are  pretty  popular  too,  so  maybe  an- 
tennas are  third-favorite.  Then  again,  there's  a 
lotto  be  said  for .  .  .) 


RECEIVE  OSCAR  10  TELEMETRY 


Complete  Kit 

$139.95 


plus  S3  {JO 
pipping  and 


PSK  DEMODULATOR— 
decodes  satellite's  housekeeping  status 
reports,  environmental  data  collected  and 
plain  text  bulletins 

INPUT— 

audio  output  of  SSB  receiver  or  cassette  player. 
OUTPUT— 

RS232  compatible  serial  bit  stream  at  1200  baud 


1986-87 

CATALOG 
$1.00 


^33 


RADIO  KIT 
JX411S 
GfMfivfDt,  NH 

telex  ^mi 


MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 


Monday  through  Friday 
9  a.m.  through  5  p.m.  EST 

Please  have  your  mailing  label 

in  from  of  you,  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment. 


LASER  PRINTED 

QSLs 

TopQuaMty  -  Umprk^s 
Wh?e    tbr    tntonnason 


THE  LASER  PRESS 


P.O.  BOX   876 
^OUNDSVlLLi  WV      26041 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 

Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Masteriw  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •?- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others.  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call   or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts-  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


»***f#lmi,^ 


Wm 


^o '  ^, 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834   (617)  372-3442 


p^26 
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KENWOOD 


TR-2600 

•LCDReidQtif 

Lirhiumbicn  up 

■  Band  and 


TH-21AT 

Sum 
*  tKihpi 

•On*  $00  MA 


TM-2570 


■  F»ia  7D  «to!  FM  MoDine  •  fitm  with  W*rHif v  & 
AulOOiABr  «2J  Channel  Wnmoriy  •Proni 


,^      ..rfjf- 


^ibti;.. 


*  High  ^qtyi^Tf  Pija3  {>iigtt»i  tfFQ  » 

t  Qenerai  CQvmtgga  P»c«iv€f 


TS-940S 
'DX<elience" 


1800-227-7373r 


•  AEA 

•  ALINCO 

•  ASTRON 
«  AVANTr 

•  B&W 

•  BENCHER 

•  BUTTERNUT 

•  CUSHCRAFT 

•  DAfVn 

•  HAM-KEY 
?  HUSTLER 

•  HYGAIN 


•  KANTRONICS 

•  KDK 

•  KENPRO 

•  KENW(X>D 
•KLM 
•LARSEN 

•  MFJ 

•  MIRAGE 

•  NYEViKINQ 

•  QUATRON 

•  SANTEC 

•  WELZ 


•  rCOM  •  YAESU 

COD'S  WELCOME 


FT-209RH 
*5VWatts 

•  LCD 

•  Compact 


FT-2rOOR 
DuoBand  Full  Duplet 
25  \Afen 


--  » 


FRG-9600 


*  TOO  Memories 

•  60  MHZ- 905  MHZ   Continuous 


*^80 


KU- 


J  525  East  70tli  fivenue,  1  West.  Denver,  CO  •  80229  •  303-288-7373 


EVER  SAY  DIE 


from  page  12 

tures  of  the  exhibits  for  use  in  your 
next  year's  brochure? 

Remember  to  send  a  letter  to 
the  exhibitors  after  the  show,  get- 
ting their  input— and  possibly 
some  good  quotes  for  your  next 
year's  sales  pilch.  You'll  also  get 
some  ideas  on  ways  to  improve. 

The  local  hams  already  know 
about  your  local  attractions,  so 
you  don't  have  to  lay  that  on  'em, 
but  those  from  further  out  may 
know  less  about  it  than  you  think. 
You  might  get  them  to  come  in 
Thursday  night  and  spend  Friday 
with  their  families  having  family 
fun — with  perhaps  a  three-hour 
Friday  evening  hamfest  opener 
for  the  commercial  exhibits — 
say  4-7  p.m.  Thrs  could  be  the 
same  time  the  flea  marketers 
come  in  and  set  up  their  tables. 
The  irKtustry  meeting  could  then 
begin  at  7,  complete  with  some 
snacks. 

It's  often  difllcult  to  get  your 


local  hams  to  come.  J  frequent- 
ly hear  any  number  on  the  lo- 
cal repeaters  who  aren't  bother- 
ing. You  need  to  come  up  with 
a  sp»ff  to  get  these  dead  heads 
off  their  duffs.  Prizes  will  usual- 
ly do  it.  Not  so  much  big  ones 
as  a  lot  of  smaller  ones  and  a  big 
to-do  about  how  many  prizes 
there  are. 

You  might  think  in  terms  of 
arranging  meetings  of  special 
interest  groups — and  I  mean  be- 
yond a  talk  on  the  program.  Do 
yoy  have  a  time  and  place  for 
the  1Q/1Q  fanatics  to  meet? 
The  12/t2ers?  The  SWOTs? 
SSTVers?  RTTYers?  Packet  ra- 
dio? Certificate  hunters?  DXers? 
160m?  UHFers?  Microwavers? 
6m?  County  hunters?  OSCAR 
users?  Repeater  owners?  Re- 
peater coordinators?  Weather 
satelliiers?  YLRL?  Traffic  han- 
dlers? Emergency  net  groups? 
Give  each  group  a  time  and  piace 
to  meet  and  you'll  pull  'em  out  of 
the  woodwork. 


How  about  having  some  stick- 
ers for  each  of  ihese  fanatic 
groups  available  when  the  hams 
sign  in  so  they'll  be  abte  to  spot 
their  fellow  fanatics?  (f  you're 
ke©pmg  a  data  base  of  the  hams 
who  register  you  can  also  key  in 
their  interest  and  make  it  easier  to 
get  them  back  next  year  with  spe- 
cial programs  of  particular  inter- 
est to  them.  Today*s  computers 
make  this  simpte. 

Kow,  I  mentioned  the  critical 
importance  of  ham  dealers.  Hams 
may  enjoy  getting  on  the  air, 
but  most  of  alt  they  enjoy  buy- 
ing something  new:  With  enough 
dealers,  your  attendees  will  have 
a  wide  variety  of  ham  gear  avatl- 
able  and  at  reasonable  prices. 
I  suggest,  in  addition  to  the  usu- 
al brochures  and  mailings,  that 
you  call  ham  dealers  and  teii 
them  what  a  bunch  of  buying 
fanatics  you  have  ready  to  un- 
leash on  their  piles  of  rapidly 
aging  ham  gear  inventory.  Here's 
the  place  to  bring  the  stuff  that  has 
been  gathering  dust — mark  it 
down  and  turn  it  into  money. 

It  won't  hurt  if  you  can  round  up 
a  few  club  members  to  help  deal- 
ers move  thetr  stuff  m  (and  out, 
later).  Can  you  provide  a  club 


member  to  relieve  smafter  ex- 
hibitors at  their  booth  so  they  can 
get  around  and  see  the  hamfest 
for  an  hour? 

To  find  out  how  good  your 
speakers  are,  make  up  some 
forms  to  report  on  which  forums 
were  attended  and  how  inter- 
esting they  were.  This  will  give 
you  a  good  idea  of  how  many  at- 
tended each  forum  and  whether 
you  need  to  look  for  someone 
more  interesting  next  year.  You 
can  make  sure  these  reports  are 
handed  in  at  the  end  of  the  ham- 
fest by  having  a  special  post  ham- 
fest drawing. 

Well,  there  are  some  ideas. . . 
let's  see  what  you  can  do  with 
19871 

Hmmm,  you  say  you  want  me  to 
come  arK3  give  a  talk?  Sorry.  Tm 
pretty  well  booked  up  for  1987;  Of 
course,  if  you  have  the  budget.  I 
might  be  able  to  make  an  excep- 
tion. In  general  V\t  be  planning  lo 
see  you  at  Miami,  OHando,  Day- 
ton, Dallas,  or  Atlanta.  Don't  let 
me  down.  Remember,  amateur 
radio  and  73  are  at  the  very  best 
nonprofit  ventures  for  me,  so  my 
priorities  tend  to  lean  toward  digi- 
tal audio,  8mm  video,  pubfishing, 
and  computer  shows.  ■ 


'When  You  Buy,  Say  7$" 
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D  ARTER 


BUY 


Individual  {noncommercjal)  ,..,,.,,, 25c  per  word 

Commefcial  ..*...-..<-. 60c  per  word 

Prepayment  by  check  or  money  order  is  required  with  your  ad.  Ng 
discounts  or  commissions  are  available.  Please  make  your  payment  to 
73. 

Adveftlsing  must  pertam  lo  amateur  radio  products  or  services.  No 
special  layouts  or  positions  are  possible.  At)  advertising  copy  must  be 
submitted  typewritten  (double-spaced)  and  must  include  full  name  and 
address.  Copy  timited  to  1 00  words,  maximum.  Count  only  words  in  text. 
Address,  free, 

ZScannot  verity  advertising  claims  and  cannot  be  held  responsible  tor 
claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue. 

Copy  must  be  received  In  Peterborough  by  the  5th  of  the  second 
month  preceding  the  cover  date. 

Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier,  7Z 
Magazine,  WGE  Center,  Peterborough  NH  03458-1 194, 


MIUTARY  TfiCHNICAL  MANU- 
ALS fo^  old  and  obsolete  equip- 
ment. 60-pdge  catalog,  $3.  IM- 
tary  Technical  Manual  Service, 
2266  Senasac  Ave.,  Long  Beach 
CA90ei5.  BNB04S 

HAM  RADIO  REI^Am,  tube 
through  solid  state.  Robert  Hall 
Electronics,  PO  Box  3363,  San 
Francisco  CA  94128;  (408]h729* 

8200-  BNB219 

QSLd  to  order.  Variety  of  styles, 
colors,  card  stock.  W48PD  OSLs, 
PO  Drawer  DX,  Cordova  SC 
2^039,  BNe260 

THEDX'ERS  MAGAZINE.  Up-to- 
date,  informative,  interesting. 
Compiled  and  edited  by  Gus 
Browning  W4BPD.  DXCC  Honor 
Roll  Certificate  2-4.  Send  for  free 
sample  and  subscription  informa- 
tion today.  PO  Drawer  DX.  Cor- 
dova SC  29039.  BNB261 

INDIVIDUAL  PHOTOFACT 
FOLDERS.  #1  to  #1400,  $3  post- 
paid. Loeb,  414  Chestnut  Lane, 
East  Meadow  NY  1 1 564.  BNS31 2 

IMRA — fnternationaf  Mission  Ra- 
dio Association,  Forty  countries, 
800  members.  Assists  missionar- 
ies with  equipment  loaned,  week- 
day net.  14.280  MHz,  2-3  p.m. 
Eastern.  Brother  Bernard  Frey,  1 
Pryer  Manor  Road,  Larchmonl  NY 
10536.  BNe326 

ELECTRON  TUBES:  receiving, 
transmitting,  microwave— all 
types  available.  Large  inventory 
means  next-day  shipment  in  most 
caaes.  Dairy  Electromcs,  PO  Box 
5029.  Compton  CA  90224;  (21 3h 
774^1255.  BNB330 


RADIO  TRANSCRIPTION  DISCS 
WANTED.  Any  size*  speed. 
W7FIZ— WG.  Box  724,  Redmond 
WA  98073-0724.  BNB347 

ELECTRON  TUBES— Radio  and 
TV  types.  80%  off  list  price— huge 
Inventory!  Also,  Industrial  types. 
Send  for  free  catalog  today  or  call 
toll-free  (800^221  <5e02,  Sox  SC. 
Transleteronics.  Inc..  1365  30th 
St.,  Brookfyn  NY  1 1218.  BNB370 

CABLE  TV  CONVERTERS  and 

equipment.  Plans  and  parts.  Build 
or  buy.  For  information,  send  an 
SASE  to  C  &  D  Electronics,  PO 
Box  1402,  Dept.  73,  Hope  AR 
71801,  BNB383 

QSL  CARDS:  10O  for  $6.25  and 
500  for  $20  postpaid— SASE  for  a 
sample:  Ken  Hand  WB2EUF,  PO 
Box  70S,  East  Hampton  NY 
11S37.BNBaBe 

XEROX  MEMORYWRITER— 

parts,  assemblies.  t>oards.  manu- 
als, Free  help  with  service  prob- 
lems, W6NTH,  Box  250,  Benton 
AR  72015;  {501)-776-0920. 
BNB404 

HAM  TRADER  YELLOW 
SHEETS,  in  our  24th  year.  Buy, 
swap,  sell  ham-radio  gear.  Put>- 
lished  twice  a  month.  Ads  quickly 
circulate— no  long  wait  for  results. 
BASE  tor  sample  copy.  $10  for 
one  year  (24  issues).  PO  Box 
2057,  Glen  Edyn  IL  60136-2057. 
BNB412 

QSL  CARDS— Look  good  with  top 
quality  printing.  Choose  standard 
designs  or  futly  customized  cards. 
Better  cards  mean  more  re  turns  to 
you.  Free  brochure,  samples. 
Stamps  appreciated.  Chester 


QSLs,  310  Commercial.  Emporia 
KS  66801 .  BNB434 

KENWOOD  430S  OWNERSr 

Stop  Scan  stops  the  scan  on  busy 
channels.  After  they  clear,  scan 
continues  automaticatlyl  Re- 
viewed in  752/85.  $19-95  (assem- 
bled $29.95).  Shipping  $2.50. 
JABCO.  R1  Box  386,  Alexandria 
fN  46001.  BNB43d 

HEW  Spectrum  Anafyzer/Monitor 
Receiver  kit  S60,  Send  SASE  for 
details,  Science  Workshop,  Box 
393,  Dept.  73,  Bethpage  NY 
11714.  BNB440 

MARCO— Medical  Amateur  Ra- 
dio Council,  Ltd.  Operates  daily 
and  Sunday  nets.  Medically  ori- 
ented amateurs  (physicians,,  den- 
tists, vetennarians.  nurses^  phys- 
io-therapists, lab  technicians, 
etc.)  invited  to  join.  Presently  over 
550  members.  For  information, 
write  MARCO,  Box  73's,  Acme  PA 
15610.  BNB441 

1986    ^'fiLOSSOMLAND 

BLAST"  Sunday,  October  5, 
1986.  Write  "BLAST."  PO  Box 
175.  St.  Joseph  Ml  49085. 
BNB446 

YAESU  OWNERS— Hundreds  of 

modifications  and  improvements 
for  your  rig.  Select  the  best  from 
14  years  of  genuine  top-rated  Fox- 
Tango  Newsletters  by  using  our 
new  Comprehensive  Index.  Only 
$4  postpaid  with  Rebate  Certifi- 
cate creditable  toward  Newslet- 
ters purchases.  Includes  famous 
Fox-Tango  Greensheet  and  Filter 
Information  for  your  rig  (if  speci- 
fied). N4MU  FTC.  Box  15944,  W, 
Palm  Beach  FL  33416:  (30S>«e3- 
9587.  BNB44a 

C-64  AND  0-128  SOFTWARE: 
Send  SASE  for  list.  PO  Box  307. 
Chilficothe  OH  45601 .  BNB449 

WANTED,  MILITARY/COMMER* 

CI  AL  Coltins  radio  equipment.  We 
need  61 8T.  ARC'94,  ARC*  102, 
RT-712/ARC-105.  ARC-114, 
ARC115,  ARC- 116,  ARC-159. 
ARC-164,  ARC-iae,  ARN-11S. 
RT-1159A,718F-1/2.719A,  MRC- 
95,  MRC-108,  antenna  couplers 
490T-1,  490T-2.  490T-9,  490S-1, 
CU-1  eSBA/ARC .  CU-1 S69/GBC, 
Top  dollar  paid  or  trade  for  new 
amateur  gear.  Write  or  phone  Bill 
Slep,  Slep  Electronics  Company. 
Highway  441,  Otto  NC  28763; 
(704>524-75l9.  BNB4S2 

K7NH  SATELLITE-TRACKING 
PROGRAMS  with  world  map  and 
real-tin^  operatjon.  Fastest  and 


easiest  to  use  full-featured  pro- 
grams avallabte.  Hundreds  satd. 
Timex  and  VIC-20,  $15  C64, 
S16.  tBM,  $24.  N  H  Enterprises, 
22104  66th  Ave.  West,  MTLK 
TERR  WA  98043.  BNS453 

BEAM  HEADING  CHART:  10» 

page  report  in  binder  with  9  data 
fields  calculated  from  your  exact 
QTH  to  over  540  DX  locations. 
S9.95  from  John  Datey  KB6JGH, 
PO  Box  4794,  San  Jose  CA 
9S150.  BNB454 

CODE  TEST  BLUES?  Let  E-Z-R 

code  cassettes  solve  your  prob- 
lem. Audio  tape  set  for  Novice, 
General,  or  Extra—j^st  $10,50- 
New  proven  method.  Details  for 
an  SASE.  JERLS.  PO  Box  1 193T, 
Bedford  VA  24523.  6NB457 

TOWER  CLIMBING  SAFETY 
BELTS  and  accessories.  Free 
specs.  Avatar  Mag..  1147  N, 
Emerson  #7.  Indianapolis  IN 
46219-2929.  BNB458 

MICROWAVE  VCOt,  Watkins- 
Johnson  V901,  3-6  GHz  to  5.0 
GHz.  $40  postpaid.  S.  Bode,  2246 
Lockwood,  Carrollton  TX  76007. 
BNB460 

POWER  LINE  Of  eiectricaJ  noise 
bothering  you?  Learn  causes,  de- 
tection methods,  and  cures  from 
former  power  company  communi- 
cations technician.  S3.50.  John 
W.  Spence  AC5K,  Dept.  73.  465 
Creekwood  Drive,  Silsbee  TX 
77656,  BNB461 

THE  SCiENCE S  TECHNOLOGY 
COLLECTOR— new  magazine 
for  buyers,  sellers,  collectors  of  all 
kinds  of  hardware,  old  and  new: 
electronic,  optical,  photographic, 
tstoratory,  computer,  navigation, 
and  more!  Hundreds  of  items  for 
sale,  free  classified  ad  service.  S3 
special  introductory  price  for  first 
issue.  241 A  East  Main  St.,  West- 
borough  MA  01 561 .  BNB462 

CB  TO  10  METERS:  FM  felts,  fre^ 

quency  modification  hardware, 
plans,  books,  high-performance 
accessofies.  Catalog  $2.  CBCI, 
Box  31 500 A,  Phoenix  AZ  65046. 
BN&4a3 

FIND  OUT  what  else  you  can  hear 
on  your  general-coverage 
transceiver  or  receiver.  Join  a 
shortwave  radio  listening  club. 
Complete  information  on  major 
North  American  clubs  and  sample 
newsletter  SI.  Association  of 
North  American  Radio  Clubs,  PO 
Box  462,  Northfield  MN  5S057. 
BNB4e4 
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ICOM  2-Met 


)2Ati 


m 


,c-oeAT 


ften  imitated. 


{tever  duplicated. 


^BBB^^^mjJB^^BJI^J^Bi 


If  you  want  a  2-meter 
handheld  with  exceptional 
features,  qualify  built  to  last 
and  a  wide  variety  of  Inter- 
changeable accessories, 
take  a  look  at  the  ICOM 
IC-02AT  and  IC-2AT  hand- 
heJds, 

Frequency  Coverage-  The 
IC-02AT  covers  140.000 
through  ISKSSOMHz  Bnd  the 
IC-2AT.  141,500  through 
149.994MHz,„both  include 
frequencies  for  MARS  opera- 
tion. 

IC-02AT  Features.  fCOMs 
top-of-t he-  line  I C-OZAT  hand- 
held has  the  foltowing  out- 
standing  features 


\l 


tion  The  IC-2A  rs  afso  avail- 
able  and  has  the  same  featyres 
as  tf>e  IC-2AT  except  DTMF. 


DTMF  direct  keyboard  entry 
LCD  readout 

3  watts  standard  5  watts 
optional  fwith  tC-BP?  bat- 
tery pack] 

10  memories  which  store 
duplex  offset  and  PL  tone 
(odd  offset  can  be  stored  in 
last  4  memorie5f 
Frequency  dial  lock 
Three  scann/ng  systems: 
priority,  memory  and  pro- 
grammable band  scan 
(sefectable  increments  of  5, 
10,  15,  20  or  25KHz) 

IC-2AT  Features.   The 

IC-2AT  is  ICOWs  most  popu- 
lar handheld  on  the  market 
The  IC'2AT  features  a  DTMF 
pad,  L5  watts  output  and 
thumbwheel  frequency  selec- 


Accessories.  A  variety  o 
sirde-on  battery  packs  are  avail- 
able for  the  1C-02AT  and 
iC-2AT.  including  the  new 
tong-Iife  SOOmAh  iC-BP8 
which  can  be  used  with  both 
handhelds 

Other  accessories  include 
the  HS-10  boom  headset, 
HS-IOSB  PTT  switchbox, 
HS-IOSA  VOX  unit  (for 
IC-02ATJ  and  an  assortment 
of  battery  pack  chargers. 


The  IC-02AT  and  (C-2AT 

come  standard  with  an  IC-BP3 
NiCd  battery  pack,  flexible  . 
antenna,  AC  wall  charger,  Jt 
belt  clip,  wrist  strap  and  m^ 
plug  See  the  IC-02AT  arxl  f 
IC-2AT  2-rrieter  handhelds  at 
your  local  ICOM  dealer* 


ICOM 


First  in  Communications 


fCOM  America,  Inc.,  2360-176^  Awe  WE,  Beffevue,  WA  98004  /  3331  Towerwood  Orfve.  Suite  307,  Dalfas,  TX  75234 

AH  stated  %pec\ftcatii>m  mc  approximate  aftd  lub/ecr  to  change  wviihout  noilce  or  obligation.  All  ICOM  radios  signlffcxnrfy  excted  FCC  rt^ulmiom  iitnitinq  ipuriauf  enits^lom.     0ZAT?S5 


PACKET  RADIO  GOES  PORTABLE 


QLB  aECTRONKS 

presents 


Modet  PKM 

LOW  25  ifiA  Cun«nl  dram. 
DvtigrHlCI  tm  (lortib^fl  or  soiaf- 
powered  slatiofii, 
MlnlBtufff  size— LighttM«lght 
Rupo«d  all  meial,  ^r&lded  sncto- 

On^ board    Lithloiti    Baltery    ^AM 

backup. 

On-baard  wsl^hdog  For  mil  ability, 
Stind^rd  Pd  25  Cgnnfldtofs. 
Oiiilpul    &\QetAi    Mdlcatet    "Coii- 

rwcttd"  St^Tys 
Com  nOl  reqii»ra  5>Qu4icll«d  ludic 
Qorrwi  wittiWoTRAM 
tlMWlii  Comnund  Mksde  f  cxr  Unal^ 

isfMtod  operation. 
l4*nNfAfv  corn«n*n0  koctout  For 

**cuTity 
Commftcxte  cofTvp#iil>l<l   Hilti   ouf 

IwkMJel  PK1 
neuini  all  other  featunefr  cf  ^n? 

M«cl«l  PK1. 
Eietr*  I/O  IJn^s  for  ipeciil  appMca- 


Pomr  rmauinmenu 

t  ic  IS  Vbtis  DC  0  25 mA  typlcat 


l^^l^AM^it; 

PKH— WirML  dTMl  1«sl*d 
Amctdur  n«t— 


f17fi.9S 


GL8  MODEL  TNC-2A  KIT 

Ji^  Htwi  you  ffn^^  TflPR  7140-2  Kit 

i*er«  ■  Mwg  Of  me  pu9,  QLB  —  ttw  icil 
convfMcoai  pfodticer  of  Pschsl  Cofh 
UuAvi  ^-  Jotni  the    i  APft  THVOtuSDn 
«]tntt 

GLB  It  Dott  ifn  exclusive  «up0lBr  of 
TNC-2  Kiti- 


Hditti«trt 
Softwtm 


by  TAPR 


GLB  Model  TNC*2A  Kit 

COMPLETE  KIT  ONLY 
$154.95  NMOS 
$169,95  CMOS 


Qpcuriiri  Una 


GLBELECTRONKSJNC. 


#^17 


1S1  ContmsfCA  Pkwf.K 

Bui  Ilia  NV  14324 

7ie^ir&'6r40     9I&4 


DEALER  DIRECTORY 


Fontana  CA 

CoTTiplete  lines— [COM.  Mirage,  KLM. 
Lanen,  Ailiun.  B  &  W,  Ov«r 4000 elect n>n- 
ic  pitjdiicu  for  ihc  hobbyist  Also  CB  and 
bu&ineif  ndittt.  Serving  you  from  a  6000  &q 
ft.  MdR,  Fm^b  El«cin>nk^,  862S  Siem 

Sail  Jost  C  A 

8iy  Ami*!  iit<««!^  imiieufridiii  Monr  Krwr 
&.  tiacd  ajTUteur  miio  uki  &  tcrvicc.  Wt 
fc-aiurc  Kenwood^  ICOM.  Azden.  Yaeiu, 
Ten-Tec,  Siniec  &  rruny  more.  Staavcr  Rm- 
dUt,  IbCm  1775 a  S.  Winchester  BWa,, 
CunpbHI  CA  95008.  J70-664S. 

UnJeton  MA 

The  reliable  ban  dstE  lO^i^  NE.  Full  line 
oT  ECOM  &  Kfn»i»d.  Or^s,  Dwm,  B& W 
•roetsonet.  Cunu  ft  Tnc  kcjvn,  Luienf 
Hiullef ,  Tdcx/Hy-Gcm  products.  Minge 
ampf,,  AitRMiP.S.,  Alpha  Delia  proteicton, 
AHl^L  4  KfltitiDfiics  iniiruciiur  ^ids-  Whis- 
dcr  riujur  Lk[e<:;iars.  Full  Lirw  (if  coax  fi|iinK5i 
TEL^TOM  Elect  mjiltr  Cdiiununl^dllons, 
«75  Grmi  Rd,  lUt.  n9)»  littletoD  MA 
QI460,  486^3400  '304a. 


Preston  ID 

Ross  WB7BYZ  ha^  the  Isirgci^i  stock  ul  imna- 
teur  gejir  ir  Lhe  Inlermminmin  W^a^  oiid  die 
best  pricei,  Call  ific  for  all  yotiv  iiam  ixcd&. 
Ross  DlstHlHK Si^«  78 So.  StMc.  Pre^toa ID 


New  Castk  DE 

Factory'  auUnrizcU  deafer!  Yaenf.  ICOM. 
TcOhTee,  KPIC.  Kenwtxid.  AEA*  K*mnMV 
ics^Sant^,  Full  tine  of  ^cce^iorici.  Ndniks 
tax  if\  Dekv^fe  One  mile  off  1-93.  Dela- 
i¥Mre  ArnaEeur  Supply,  71  MiMieUiw  Rixadf 
New  Caalle  RK  i97Ift,  .13l^771«. 


Df  n^  NH 

SeTkic^  the  bam  eoniBttiiiity  wifUi  nr>^  flxJ 
taed  opAprneitt,  We  nock  and  tervke  taoA 
Riijorlinei:  AEA.,  AstroD.  &&W,  Cuitcrah, 
EjKomin,  Hy<#un.  Hiistler.  ICOM.  Keo- 
WQQd,  KLM,  Uftnen.  Miragt*  Mcalty, 
books*  KKon,  cable  und  cofinecicvni,  Busi- 
ness hour^  MoJi.-S*!.  10-5,Tliursd«y  10-9^ 
CEoficd  Sun./Halidiys.  Rivvndi'll  lLl«ctnin- 
Jcs^  8  handtMndtrry  Road^  Derry^  ^iU 


DEALERS 
Your  cpcnpany  mine  ttd  memagc  can  contain  up  to 25  wonis  fisr  aii  Iitik  as  SISO 
yearly  (pt^^taid).  orSlS  per  montti  (prepaid  <|uaneiiy).  Ko  meDiiuti  of  mail-oidet 
bu&ine»  or  area  code  perminHl.  Dtncaary  text  and  payment  mtisi  reach  us  60  days 
in  advance  of  pubUcadon^  For  example,  advertjstng  tor  the  November  'S6  i&sue 
must  be  in  our  hanci^  by  September  I  sr.  Mail  to  73  Afrutteur  Radio,  WGE  Center. 
Peterborough.  NH  03458,  ATTN:  Hope  Currier. 
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Notes:  Solftr  activity  low.  Geomagnetic  field  unsettled  to  active 
during  days  designated  as  'F'  or  'P'.  Propagation  conditions  on  HF 
bands  typical  for  midsufniner.  Static  on  160/80/40/2I>  on  many 
days.  20  open  until  long  after  dark.  15  openlnga^short  skip,  10 
open  occasionally— mostly  sporadlc-E.  VHFers  look  for  meteor/tro- 
pe propagation. 

G=Good,  F^Fair,  P=Poor 
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/  /  Under  New  Ownership 

American  mad^  RF  AmMiffiers  ^nd  WatiYSWR 
of  exceptional  value  and  performance.  \ 

/       •S  year  warranty  •  prbmpt  U.S.  service  and  assistance 

VTT 


RF  AMPLIFIERS 

/ 

2  METERS-ALL  MODE 

B23  2Win=30Wout 
(useable  in:  100  mW-5W) 

B10810Win=80Wout 

aw=15W,  2W=30W)  R>?preamp 

B101610Win  =  160Woi|t 
i/lW=35W,  2W=90W)  RX  preamp 

B3016  30W  in-ieOW  a(jt 
(useable  in:  15-45W)  R^  preamp 
(10W=100W) 


220  MHz  ALL  MODE 

C106lbWin  =  60Wout 
(1W-15W.  2W=30W)  RX  preamp 

C1012aOWin  =  120Wout    \ 
(2W=4|5W.  5W=90W)  RX  prfeamp 

C22  2Win=20Wout  \ 

(useabje  in:  200mW  5W)         ( 

1  AmP! 


RC-1  AMPURER 
REMOTE  CONTROL 

Duplicates  all  switches,  18'  cabi 

Available  at  local  dealers  throughout  the  world 


/  SWR  METERS 

or  average  reading 
direc^  SWR  reading 
MP-l  (HF)  1.8-30  MHz 
MP-2  (V^)  50-200  MHz 

\ 

430-450^MHz  ALL  MODE 

D24  2W  inf  40W  out 
(1W=25W) 

DIOIO  lOW^in  ■  lOOW  out 
(1W=25W,  2W  =  50W) 

\ 


COMMUNrCATlONS  EQUIPMENT. rNC. 


/KLM 


*^9T 


16890  Church  St,  Morgan  Hill,  CA  95037,  (408)  779-7363 

I 


RS-232  Compatible 


Goodbye  to  Packet  Only  Controllers 


PAKRATT  ™ 
Model  PK-232 


Late  last  year  AEA  broke  new  ground  by  introducing  the  first  five  mode  amateur  radio  computer  interface 
with  Morse,  Baudot,  ASCII,  AMTOR,  and  Packet.^the  PK-64,  Now  AEA  has  another  breakthrough„„the  PK-232. 


Mode  Versatility 

The  PK-232  makes  any  RS-232 
compatible  computer  or  terminal 
the  complete  Amateur  digital 
operating  position.  By  using  a 
simple  terminal  program  any  com- 
puter with  a  standard  RS-232  I/O 
can  connect  directly  to  the  PK-232 
and  be  ready  for  operation  in 
minutes*  The  internal  autobaud 
program  allows  300,  1200,  2400, 
4800,  and  9600  baud  communica- 
tion between  the  computer  and 
the  PK-232.  All  decoding,  signal 
processing,  and  protocol  soft- 
ware, for  Morse,  Baudot,  ASCII, 
AMTOR,  and  Packet,  is  on  ROM  in 
the  PK-232.  The  PK-232  is  a  Z  80A 
based  system  and  has  hardware 
HDLC  using  the  Zilog  8530  SCC, 
The  internal  modem  of  the  PK'232 
can  transmit  Packet  at  baud  rates 
of  300  and  1200,  with  the  option  of 
using  an  external  modem  for  2400, 
4800,  and  9600  baud. 


Prices  and  specifications  sub}ect  to 
change  without  notice  or  obiigation 


An  Operators  Dream 

With  twenty-one  front  panel  in- 
dicators it's  easy  to  monitor 
operation.  Separate  indicators 
show  operating  mode,  current 
operating  status,  and  data  carrier 
detect.  A  front  panel  switch 
allows  selection  of  two  separate 
radio  connectors,  no  more  swit- 
ching cables  when  jumping  from 
HP  to  VHP.  The  front  panel 
threshold  control  adjusts  squelch 
for  both  HP  and  VHF.  The  AEA 
standard  discriminator  style  tun- 
ing indicator  makes  tuning  easy  in 
any  mode  and  on  any  band. 


Serious  VHF/HF/CW  Modem 

The  PK-232  also  includes  a  no 
compromise  VHF/HF/CW  modem 
with  an  eight  pole  bandpass  filter 
followed  by  a  limiter  discriminator 
with  automatic  threshold  correc- 
tion. Once  the  operating  mode  is 
selected  the  modem  automatical- 
ly selects  the  proper  bandwidth, 
200  hz  for  CW,  450  Hz  for  HF,  or 
260O  Hz  for  VHF,  Transmitter 
tones  are  low  distortion  sine  wave 
phase  continuious  AFSK,  The 
PK-232  will  receive  wide  shift  RT- 
Vf  signals^  but  only  transmits  200 
Hz  shift  on  HF, 


AEA  Quality  and  Price 

All  this  plus  the  high  quality  you  expect  from  AEA,  An  easy  to  read 
and  understand  manual,  most  cables  and  connectors  included,  and  a 
service  department  to  answer  your  questions.  The  PK-232  is  the  one 
unit  that  does  it  all  with  your  IBM,  Apple,  Radio  Shack,  or  almost  any  _   . 

computer.   With  an  Amateur  Net  price  of  $319.95  you  can't  wait  any  BringS  yOU  th© 

longer.  Call  your  local  AEA  dealer  and  order  the  new  PK-232  today.  Breakthrough! 

ADVAMcio  tucTiohic  AFPtiit^nmA.  mcl 

Advanced  Electronic  Applications,  Inc.  '^ 

P.O.  Box  C-2160,  Lynnwood,  WA  98036-0918  (206)  775-7373  Telex  6972496  AEA  INTL  UW 
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BandHandia 


1^0  affordable  radios  in  one— thafs 
exciting. 

Yaesu's  dual-band  FT-727R 
pacl^s  our  best  HT  know-how  into 
one  compact  design.  At  a  price    * 
that's  in  step  with  your  ham 
budget. 

Hit  hard-to^reach  repeaters 
with  a  powerful  5  watts  on  both 
2  meters  and  440  MHz. 

Work  the  bands  quickly 
and  easily  with  a  wealth  of 
microprocessor-controlled 
commands: 

Jump  between  the  separate 
VHP  and  UHF  \T0  registers.  Ten 
memories  store  any  VHF  or  UHF 
frequency,  and  tone  encode/decode 
information.  (Four  memories 
retain  repeater  shift  data). 

Scan  the  memory  channelsl 
the  entire  band,  or  a  band  seg- 
ment. And  return  to  any  special 
frequency  with  the  priority  feature. 

Use  fink  repeaters  by  program- 
ming TX  on  one  band  and  RX  on 
another. 

Conserve  power  with  the  bat- 
tery saver  It  lets  you  monitor  silently 
while  drawing  negligible  current. 


^# 


TAKtiU    . 


FT-727RI 


i 


And  measure  vour  batten^  level 
with  the  digital  battery  voltmeter 
There's  even  a  "Low  Battery"  LED, 

Finally  your  operation  is 
rounded  out  with  features  like  VOX 
capability  A  one-touch  repeater 
reverse  switch.  An  LCD  readout  with 
illumination  lamp.  A  high/ low  power 
switch.  Remote  computer  control 
capability  An  optional  CTCSS  mod- 
ule. And  Yaesu's  full  line  of  optional 
accessories. 
So  step  up  your  operating  capa- 
bility now  with  the  logical  choice  in 
HT  operation, 

Yaesu's  dual-band  PT-727R. 


Our  30th  Anniversary. 

&esa  USA 

17210  Edwards  Road,  Cerritos,  CA  90701 

(213)404-2700 

Customer  Service:  (213)  404-4884 

P^rts:  (213)  404-4847 

Yaesu  Cincinnati  Serviee  Center 

9070  t^old  Park  Drive,  llamilton,  OH  450U 
(513)874  3100 

Prices  and  specifications  subject  to  charige 
without  notk». 
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TS-440S 


DX-citing!" 


Compact  high  performance  HF  transceiver 
with  general  coverage  receiver 


Kenwood's  advanced  digiia?  know-how 
brings  Amateurs  world-wide  "big-rig" 
performance  in  a  compact  package.  We 
call  it  'Digital DX-citement"-that  special 
feeling  you  get  every  time  you  turn  the 
power  oni 

«  Covers  All  Amateur  bands 
General  coverage  receiver  tunes  from 
100  kHz -30  MHz.  Easily  modified  for 
HF  MARS  ope  ration, 

•  Direct  keyboard  entry  of  frequency 

•  AH  modes  bont^in 
USB.LS8,CW.AM,FM. 
and  AFSK,  Mode 
selection  is  verified  in 
Morse  Code. 

•  Buitt-in  automatic 
antenna  tuner 
(optionaE) 
Covers  80-10  meters. 

•  VS-1  voice  synthe^ 
sizer  (optional) 


•  Superior  receiver  dynamic  range 

Kenwood  DynaMix"  high  sensitivity  direct 
mixing  system  ensures  true  102  dB  receiver 
dynamic  range,  (500  Hz  bandwidth  on  20  m) 

•  tO€%  duty  cycle  transmitter 

Super  efficient  cooling  permits  continuous 
key-down  for  penods  exceeding  one  hour. 
RF  input  power  is  rated  at  200  W  PEP  on 
SSB.  200  W  DC  on  CW.  AFSK.  FM,  and  110 
W  DC  AM,  (The  PS-50  power  supply  is 
needed  for  continuous  duty,) 


•  Adjustable  dial  torque 

•  100  memory  channels 

Frequency  and  mode  may  be  stored  in 
10  groups  of  10  channels  each.  Split  fre- 
quencies may  be  stored  in  10  channels 
for  repeater  operation. 

•  TU-8  CTCSS  unit  (optional) 

Subtone  ts  memorized  whenTU-B  \s  installed. 

•  Superb  Interference  reductiot^ 

IF  shift,  tuneable  notch  filter,  nojse  blanker, 
all-mode  squelch.  RF  apenuator^  RiT/XIT. 
and  optional  filters  fight  ORM.    ,  ^ 

•  MC-42S  UP/DOWN  mfc.  included 

•  Computer  interface  pert 

•  5  IF  fitter  functions 

•  Dual  SSB  IF  filtering 

Abuflt'inSSBfilteris 
standard,  When  an 
optional  SSB  filter 
(YK-88SorYK-88SN)is 
installed,  dual  filtering 
is  provided 

•  VOX.fuil  or^emi 
break-in  CW;  AftfTOR 
eompattble. 


Optlofial  accesftOfies: 

•  AT-440  internal  auto,  antenna  turner  (60  m— 10  m) 

•  AT'250  exlernat  auto,  tuner  (160  m-10  n^) 

•  AT- 130  compact  mobile  ar^tenna  tuner  (160  m— 
10  m)  •  |F-232C/*C-10  level  translator  arKJ  rnodem 
IC  kit  •  PS-50  heavy  duty  power  supply  •  PS-430/ 
PS -30  DC  power  supply  •  SP-430  ejtiemal 
speaker  •  MB'430  mobile  mounting  bracket 

•  YK'88C/86CN  500  Hz/270  Hz  CW  filters  *  YK-69S- 
88SN  2,4  kHz/I. 8  kHz  SSB  filters  •  MC-60A/S0/e6 
desk  microphones  •  MC-5S  (8P)  mobile  micro- 
phone •  HS-4/ 5/6/7  fieadphones  •  SP-40/50 
mobile  speakers  ■  MA-5/VP-1  HF  5  band  mobile 
hehcai  antenna  and  bumper  mount  •  TL-922A 
2  kw  PEP  linear  amplitier  •  SM'220  statran  monilof 

•  VS-T  voice  synthesizer  •  SW-100A/200A/2000 
SWft/power  meters  •  TU-e  CTCSS  tone  unit 

•  PG-2C  extra  DC  catJie. 


I  1 


Comptete  service  ma/wais  am  av^labM  for  aU 
rrto-Kenwoo(S  transcen^ers  arvi  most  sccessortes. 
Specihcattcr^  ana  or  tees  are  su£?/ecr  to  change  wjthoi^ 
notice  or  obltgatton 


TRIO-KENWOOD  COMMUNICATIONS 
nn  West  Wainut  Streel 
Compton,  Califotnia  90220 


:j 


